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CERTIFICATION 

Hewlett-Packard Company certifies tliat this product met Its published specifications at the 
time of shipment from the factory. Hewlett-Packard further certifies that Its calibration 
measurements are traceable to the United States National Bureau of Standards, to the extent 
allowed by the Bureau's calibration facility, and to the calibration facilities of other 
International Standards Organization members. 

WARRANTY 

This Hewlett-Packard system product is warranted against defects in materials and 
workmanship for a period of 90 days from date of installation. During the warranty period, HP 
will, at its options, either repair or replace products which prove to be defective. 

Warranty service of this product will be performed at Buyer's facility at no charge within HP 
service travel areas. Outside HP service travel areas, warranty service will be performed at 
Buyer's facility only upon HP's prior agreement and Buyer shall pay HP's round trip travel 
expenses. In all other cases, products must be returned to a service facility designated by HP. 

For products returned to HP for warranty service. Buyer shall prepay shipping charges to HP 
and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all 
shipping charges, duties, and taxes for products returned to HP from another country. 

HP warrants that its software and firmware designated by HP for use with an instrument will 
execute its programming instructions when properly installed on that instrument. HP does not 
warrant that the operation of the instrument, or software, or firmware will be uninterrupted or 
error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate 
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or 
misuse, operation outside of the environmental specifications for the product, or improper site 
preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER 
LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses 
are provided at the back of this manual. 
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SAFETY SUMMARY 



The following general safety precautions must be observed during all phases of operation, service, 
and repair of this Instrument. Failure to comply with these precautions or with specific warnings 
elsewhere In this manual violates safety standards of design, manufacture, and intended use of the 
Instrument. Hewlett-Packard Company assumes no liability for the customer's failure to comply 
with these requirements. 

GROUND THE INSTRUMENT. 

To minimize sliocl< hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (EC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component 
adjustments must be made by qualified maintenance personnel. Do not 
power cable connected. Under certain conditions, dangerous voltages 
power cable removed. To avoid injuries, always disconnect power and 
touching them. 

DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 



WARNING 



Dangerous voltages, capable of causing death, are present in this instrument. 
Use extreme caution when handling, testing, and adjusting. 

SS-l-l 76 



replacement and internal 
replace components with 
may exist even with the 
discharge circuits before 



Model 6U6OIA - Table of Contents 



TABLE OF CONTENTS 



Section Page 

I GENERAL INFORMATION 1-1 

1-1. Introduction 1-1 

1-k. Instruments Covered by this Manual 1-1 

1-9. Description 1-2 

1- lk. Specifications 1-3 

II INSTALLATION 2-1 

2- 1. Introduction 2-1 

2-3. Initial Inspection 2-1 

2-5. Preparation for Use 2-1 

2-7. Installation Instructions 2-1 

2-2'k. Operating, Storage aind Shipment Environments 2-k 

III OPERATION 3-1 

IV PERFORMANCE TESTS & TROUBLESHOOTING U-1 

U-2. Introduction U-1 

U-8. Troubleshooting Techniques h-2 

i*-l6. Physical Setup lt-3 

U-18. Keyboard Setup (All I5 Tests) U-U 

14-20. Keyboard Setup (One Test) U-5 

U-22. Explanation of the Test Descriptions U-5 

k-26. Test 1: Serial Prograimming U-6 

lt-29. Test 2: Run/Halt /Re set U~7 

I4-32. Test 3: Trigger U-8 

U-36. Test U: Delay Counter & Trigger Position U-9 

k-kO. Test 5: Window Counter k-11 

I+-I45. Test 6: Rates/Interval (B) I4-I2 

U-U9. Test 7: Less Than Interval (B) k-lk 

k-3k. Test 8: Transition Trigger (B) I4-I5 

U-59. Test 9: Display Driver k-l6 

k-60. Test 10: Rates /Interval (A) (16 Ch. Only) U-17 

U-61. Test 11: Less Than Interval (A)...(l6 Ch. Only) k-lj 

U-62. Test 12: Transition Trigger (A)...(l6 Ch. Only) 14-17 

U-63. Test 13: And (16 Ch. Only) U-I8 

U-67. Test lit: Or (I6 Ch. Only) lt-19 

I+-70, Test 15: B Followed by A (I6 Ch. Only) lt-20 

lt-7U. Supplementary Display Test 1»-21 

lt-75- Inter Module Bus Performance Verification lt-37 

I+-87. Supplementary Board ID Test U-UO 

lt-90. Signature Analysis lt-U6 



i 



Stodel 6U601A - Table of Contents 



TABLE OF CONTENTS (CONT) 



V ADJUSTMENTS 5"! 

5-1. Introduction 5~1 

5-3 • Safety Requirements 5"1 

5-5' Equipment Required 5"1 

5-7. Sample-rate Oscillator Calibration 5"3 

5-12. Trigger Duration Calibration 5~5 

5-17. Hardware Setup 5-5 

5-18. Keyboard Setup for 8-Channel Adjustment (R1-R3) 5-5 

5-19. Adjustment for 8-Channel System (R1-R3) 5-6 

5-20. Keyboard Setup for l6-Channel Adjustment (RI+-R6) . . , . 5-6 

5-21, Adjustment for l6-Channel System (RU-R6) 5-7 



¥1 REPLACEABLE PARTS 6-1 

6-1. Intro iuct ion 6-1 

6-3- Abbreviations 6-1 

6-5- Replaceable Parts 6-1 

6-7. Ordering Information 6-2 

6-10. Spare Parts Kit 6-2 

6-12. Direct Mail Order System 6-2 

¥11 MANUAL CHANGES 7-1 

¥111 THEORY AND SCHEMATICS 8-1 

8-1. Introduction 8-1 

8-3. Logic Convention 8-1 

8-8. Theory and Block Diagrams 8-3 

8-56. Mnemonics 8-I6 



ii 



Model 6U6OIA - Table of Contents 



LIST OF ILLUSTRATIONS 



Figure Title Page 

1- 1. Model 6U6OIA Timing Analysis Control Board 1-0 

2- 1. Timing Configuration 2-2 

2-2. Timing Bus Cables 2-h 

U-1. PV Test Display (l6-channel system) U-U 

k-2. Display Driver Test Patterns (Figures k-2 to U-I6) U-22 

k-n. Inter Module Bus PV Display it-37 

U-18. Softkey Setup (For running one PV test repeatedly) .k-kl 

5-1. Adjustment Locator 5-2 

8-1. System Block Diagram 8-2 

8-2. Control Board Block Diagram 8-k 

8-3. Sample Rate Clock Block Diagram 8-6 

8-U. Sample Clock Waveforms 8-7 

8-5. Term Generators Block Diagram 8-8 

8-6. Trigger Enable Circuit Block Diagram 8-10 

8-7. Tracepoint Selector Block Diagram 8-12 

8-8. Display Driver Block Diagram 8-lU 

8-9. Service Sheet 1, CPU Interface 8-25 

8-10. Seirvice Sheet 2, 130-Bit Control Shift Register 8-27 

8-11. Service Sheet 3, Sample Clock 8-29 

8-12. Service Sheet U, Term Generator A 8-3I 

8-13. Service Sheet 5, Term Generator B 8-33 

8-lU. Service Sheet 5, Trigger Enable Circuit 8-35 

8-15. Service Sheet 6, Tracepoint Selection 8-37 

8-16. Service Sheet 7, Display Addressing 8-39 

8-17. Service Sheet 8, Display Driver 8-Ul 



LIST OF TABLES 

Table Title Page 

1-1. Specifications I-3 

U-1. Performsuice Tests VS Schematic l|-2 

6-1. Reference Designators and Abbrevations 6-3 

6-2. Replaceable Parts List 6-U 

6-3. List of Manufacturer's Code 6-7 

8-1. 6U60IA Mnemonics 8-I6 

8-2. Logic Symbology 8-23 



iii 



General Information - Model 6'4601A 




CTL 1-0 



General Information - Model 6U6OIA 



SECTION I 
GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. This Service Manual contains information required to install, test and 
service the Hewlett-Packard Model 6U601A Timing Analysis Control Board. 
Operating instructions are provided in a separate Operating Manual supplied 
with the instriunent. It should be kept with the instnunent for use by the 
operator. 

1-3. Shown on the title page is a microfiche part number. This number can be 
used to order Ux6-inch microfilm tramsparencies of the mainual. Each microfiche 
contains up to $6 photoduplicates of the mamual pages. 

1-k. INSTRUMENTS COVERED BY THIS MANUAL. 



1-5. Attached to the instriunent or printed on the printed circuit board is the 
repair number. The repair number is in the form: OOOOAOOOO. It is in two 
parts; the first four digits and the letter are the repair prefix, ajid the last 
five are the suffix. The prefix is the saune for all identical instruments. 
The suffix, however, is assigned sequentially and is different for each 
instrument. The contents of this manual apply to instruments with the repair 
number prefix (es) listed under REPAIR NUMBERS on the title page. 

1-6. An instrument mauiufactured after the printing of this mamual may have a 
repair number prefix that is not listed on the title page. This xinlisted 
repair number prefix indicates that the instrument is different from those 
described in this manual. Tlie manual for this newer instmment is accompainied 
by a Mauiual Changes supplement. This supplement contains "change inf ozonation" 
that explains how to adapt the manual for the newer instmunent. 

1-7. In addition to change information, the supplement contains information 
for correcting errors in the manual. To keep this manual as current as 
possible, Hewlett-Packard recommends that you periodically request the latest 
Manual Chainges supplement. The supplement for this manual is identified with 
the mamual print date and part number, both of which appear on the meuiual title 
page. Complimentary copies of the supplement are available from Hewlett- 
Packard . 

1-8. For information concerning a repair number prefix that is not listed on 
the title page or in the Manual Changes supplement, contact your nearest 
Hewlett-Packard Office. 
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1-9. DESCRIPTION. 

1-10. The Timing Analyzer is used to monitor information flow in the time 
domain. The information may be a software program, the actions of a hardware 
^tate machine, or random logic signals. 

1-11. The Timing Analyzer consists of one Model 61*601A Timing Control 
Boaxd, and from one to two Timing Data Acquisition Boards. 

1-12. Up to two Acquisition Boards may be combined to form a Timing Analyzer 
irith as many as I6 channels . 

1-13. Logic Analyzers within one Mainframe may be connected together using 
■Uie Inter Module Bus (1MB). One possible use of the 1MB is to allow a State 
Jinalyzer to trigger a Timing Analyzer. 

1-1 1*. SPECIFICATIONS. 

1-15. Instrument specifications are listed in Table 1-1. These specifications 
are the performance standards or limits against which the instrument is 
-tested. 
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Table 1-1. Specifications. 

Includes Models 6U60IA Control Board, 61t602A 8 -Channel Acquisition, 
and 6U60UA 8-Channel Timing Probes. 

Sample rates 

Wide Sample Mode: variable from 2Hz to 200MHz. 
Glitch mode: variable from 2Hz to lOOMHz. 
Dual Threshold: saune as Wide Sample Mode. 
Fast Sample: UOOMHz. 

Memory length: 

Wide Sample, Glitch, & Dual Threshold Modes: ko60 ssonples. 
l*OOMHz Mode : 81I4O samples. 

Memory width (8 channel system) 

Wide Sample : 8 channels . 

Dual Threshold, Glitch, and I4OOMHZ modes: h channels. 

Memory width (I6 channel system--two acquisition boards) 
Double the width for a single, 8-chainnel system. 

Resolution: 

Total skew from probe tip: 
Within pod: +/- 1.5ns. 
Pod to pod: +/- 3.0ns. 

Conditions: Input signal: VH = -l.OV, VL = -1.6V, 

VTH at -1.3V 
Input slew rate > .25 V/ns 
Sample rate accui-acy: typically +/- .002% 

Probe characteristics 

Input Z: lOOK ohms -i-/- 2%, shunted by <6pf . 
Drive requirements : 

Minimum input amplitude: 600mV P/P. 

Minimum input overdrive: 200mV or 25% of input ainplitude, 
whichever is greater. 

Minimum input pulse width: 3.0ns at threshold. 
Dynamic range: +/- lOV. 
Maximum input: +/- UOV. 

Threshold accuracy: +/- 50mV or +/- 2% whichever is greater. 
Hysteresis: Typically 50mV. 

Glitch Mode 

Maximum sample rate: lOOMHz. 

Minimum width: 3.0ns at threshold. 

Msiximiun width: sample period less U.Ons. 



CTL 1-3 



General Information - Model 6U6OIA 



Specifications (continued) 

Triggering 

Time duration accuracy: +/- (20% + 2ns). 
Minimum width for narrower- than trigger: 6ns typical. 
Minimum width for trajisition trigger: 6ns tj^ical. 
Displayed position accuracy: +/- k samples in Wide Ssunple, Dual 

Threshold, and Glitch Modes. 
: +/- 8 samples in Fast Saimple Mode. 
Delay from input to external BNC drive: Typically 60ns . 
Delay from input to internal 1MB drive: Typically 55ns. 
Dead time for post-qualify measurement reset. 

Typically 50ns + the time required to fill the memory 

with the selected amount of pre-trigger information. 
Reset time for duration trigger: To meet the duration 

specifications, the trigger duty cycle must be no 

greater than kO%. 

BSC Drive 

Output signal swing in transition trigger mode: 

Amplitude: 2.0V typical. 

Width at 50%: 10ns typical. 
Output signal swing in width greater-than trigger mode: 

Amplitude: 2.5V typical. 

Width: Input trigger width minus the selected duration. 
Output signal swing in width less -than trigger mode: 
Amplitude: same as in transition trigger mode. 
Width: same as in transition trigger mode. 
Position: occurs when trigger pattern disappears, before 
the selected duration times out. 

1MB Functions (interconnection with other modules): 

Master Enable (LE/ME) : drive, receive (Execute/Halt only) 

Trigger Enable (LE/TE) : drive, receive. 

Trigger (HE/TR) : drive, receive. 

Delay Clock (HE/DCLK) : receive only. 

Storage Enable (LE/SE) : not used. 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section contains information for installing and removing the 
Model 6k601A. Included are initial inspection procedures, preparation for use, 
£ind instructions for repacking the instrument for shipment. 
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Figure 2-1. Timing Configuration 
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2-8. Mainframe Configuration. 

2-9. Depending on the number of channels required, the timing analyzer will 
use two or three card slots of the mainframe cardcage. 

2-10. One Timing Acquisition Board (6U602A) should he installed in the 
lowest numbered card slot available . The Timing Control Board (6U6OIA) 
then goes in the next higher slot . And if there is a second Acquisition 
Board, it will go in the next higher slot. In other words. Acquisition Boards 
are installed on either side of the Control Board, SEE FIGURE 2-1. 

2-11. Up to two Acquisition Boards may be installed with one Control Board 
forming one Timing Analysis Subsystem. 

2-12. Inter Module Bus (1MB). 

2-13. Some systems may contain a combination of a timing analj^zer and another 
type of analysis subsystem. The Inter Module Bus, located at the upper 
left-hauid comer of the timing boards (when viewing from the component side) 
connects two or more analysis modules together for controlling and arming 
purposes. For example, a Timing Analyzer may arm a State Analyzer, and vice 
versa. 

2-lk. The 1MB ribbon cable (W3 on the 6U6OIA parts list) is connected the 
6I+6OIA control board. Although 6U602A acquisition boards have an Inter module 
bus jack, there is no electrical connection between this 1MB jack and the rest 
of the board. The 61|602A communicates with the 1MB through the 6k601A control 
board. Sines there is no electrical connection to the SkSOZA 1MB jack and the 
rest of the board, this jack may have a ribbon cable connected to it for 
mechanical support. 

2-15. Probe Bus 

2-16. The timing analyzer communicates with the system under test by means 
of the 6U60UA Timing Probe. The probe cable (W2 on the 6k602A parts list) 
connects to the probe bus located on the top center of of the 6U602A 
acquisition board. 

2-17. Clock Cables. 

2-18. The 6U6OIA control board will supply four sample clock signals to two 
acquisition boards via SMC jacks Jl, J2, J3, and Jk located on the top 
left-hand part of the board (when viewed from the component side). 

2-19. Each 6U602A acqusition board requires two clock inputs from the control 
board. Sample clocks are supplied from the control board to SMC jacks Jl and 
J2 on the top left-hand part of the acqusition board. 

2-20. Clocks should be paired: The left-hamd two jacks, Jl and J2, on the 
control board should be connected to one acquisition board; the right-hand 
two jacks, J3 and JU should be connected to a second acquisition board. 
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2-21. Timing Bus. 

2-22. The timing bus is at the top right-hamd corner of the 6k602A and 6U6OIA 
timing boards (when viewing from the component side). The timing bus connects 
the timing Control Board to one or two Acquisition Boards. 

2-23. The timing Control and Acquisition Boards must be grouped together to 
allow the timing bus ribbon cable (Wl on the 6U6OIA parts list) to connect the 
Control Board to the Acquisition Board. When there are two Acquisition boards, 
which are placed on either side of the Control Board, a 3-position ribbon cable 
(W2 on the 6U60IA parts list) is used. Use only the timing bus cable with 
the part number given in the 6U60IA Control Board parts list . The three - 
position cable (646OO-6I603) is a special "split" cable which has lines 1-12 
cut. See FIGURE 2-2. 



4 - XE/TRIG from Acq. 

5 - XE/TRIG from Acq. 

11 - H/MEMFUL from Acq. 

12 - H/MEMFUL from Acq. 
15 - HE/RESET from Contr. 

19 - H/RUN from Contr. 

20 - L/PVC from Contr. 
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Figure 2-2. Timing Bus Cables 
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2-2U. OPERATING, STORAGE, AND SHIPMENT ENVIRONMENTS. 



CAUTION 

THE GLITCH (U27) AND ENCODER (U22-25) CHIPS 
ON THE 6U602A ACQUISITION BOARD ARE VERY 
SENSITIVE TO STATIC. THEY SHOULD BE LEFT 
IN CONDUCTIVE FOAM UNTIL INSTALLATION. 
GROUNDING STRAPS AND A GROUNDED WORK STA- 
TION ARE RECOMMENDED WHEN HANDLING THE ICS. 



2-25. Operating Environment. 

2-26. The Model 6U60IA may be operated in environments within the limits shown 
below. It should be protected from temperature extremes which cause 
condensation within the instrtunent. 

o , o 

Temperature +10 to +U0 degrees Celsius 

Humidity 5% to 80% relative humidity 

Altitude k 600 m (I5 000 ft) 

2-27. Storage Environment. 

2-28. The Model 6U601A may be stored or shipped in environments within the 
following limits: 

, o o 

Temperature -hO to +70 degrees Celsius 

Humidity 5% to 60% relative humidity 

Altitude 15 000 m (50 000 ft) 



2-29. Packing. 

2-30. Tagging for Seirvice. If the instrviment is to be shipped to a Hewlett- 
Packard Sales/Service Office for service or repair, attach a tag showing owner 
(with address), complete instrtunent repair number, and a description of the 
service required. 

2-31. Original Packing. Containers and materials identical to those used in 
factory packing are available through Hewlett-Packard Offices. Mark the 
container FRAGILE to ensure careful handling. In any correspondence, refer to 
the instrximent by model number and complete repair nvimber. 
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2-32. Other Packing. The following general instructions should be used for 
repacking with commercially available materials: 

a. Wrap instrviment in heavy plastic or paper. (If shipping to Hewlett- 
Packard Office or Service Center, attach a tag indicating type of 
service required, return address, model number, and complete repair 
number . 

b. Use a strong shipping container. A double wall carton made of 350 pound 
test material is adequate. 

c. Use a layer of shock-absorbing material 70 to 100 mm (3 to U inches) 
thick around all sides of the instrument to provide firm cushioning and 
prevent movement inside container. 

d. Seal shipping container securely. 

e. Mark shipping container FRAGILE to ensure careful handling. 

f. In any correspondence, refer to instrviment by model number and complete 
repair number. 
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SECTION III 
OPERATION 

The operation of the Model 6!4601A is a function of the system software. 
Complete system keyboard operation is beyond the scope of the service mamual. 
Please refer to the operator's manual (6U601-90903) for the procedure. 
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NOTES 
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Performance Tests and Troubleshooting - Model 6k601A 

SECTION IV 
PERFORMANCE TESTS 



k-1. SECTION IV TABLE OF CONTENTS. 



Topic Paragraph Page 

Introduction U-2 k-1 

Troubleshooting techniques h-8 U-2 

Physical setup conditions U-l6 14-3 

Keyboard setup for all 15 PV tests U-I8 k-k 

Keyboard setup for one PV test U-20 k-3 

Explanation of PV tests U-22 14-5 

PV tests 1-15 h-26 U-6 

Supplementary display test. k-'(k ^4-21 

Supplementary 1MB test k-75 U-37 

Supplementary board ID test U-87 k-kO 

Figures illustrating softkey sequence k-69 U-Ul 

Signature tables U-90 k-k6 



k-2. INTRODUCTION. 

U-3. Performemce verification tests check the major circuit blocks for proper 
operation, giving the operator at least 90% confidence that the board is 
operating correctly. 

k-k. There are 15 PV Tests and 3 Supplementary Tests. The supplementaiy tests 
use different access instructions. They are described after the the regular 15 
PV tests. 

U-5. Signature analysis instructions and tables are given at the end of the 
section. 

U-6. The performance verification tests are also used in troubleshooting: (1) 
They help to isolate troubles to particular blocks, and within particular 
blocks; (2) Each test corresponds to a one signature loop when running 
signature auialysis. 

k-J. Each test is shown on the mainframe screen as a bracket group of O's. 
The O's correspond to steps in a particular test. When the board fails a 
test step, the "0" for that step becomes a "1". 
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h-B. TROUBLESHOOTING TECHNIQUES. 



Although each of the PV tests checks a specific circuit block, signals 
from other blocks are used. A failure in one block can be caused by failures 
in blocks upstream. When failures occur on a given PV test, check the 
schematics in TABLE k-1 below for each test. 



Table U-1. Performance Tests VS Schematic 



NUMBER TEST CHECK ON SCHEMATIC 



1 


SERIAL PROGRAMMING 


1, 


2 




2 


RUN/HALT/RESET 


1, 


7 




3 


TRIGGER 


k. 


5, 


6 


U 


DELAY COUNTER AND TRIGGER POSITION 


7 






5 


WINDOW 


7 






6 


RATES/INTERVAL (B) 


5 






7 


LESS THAN INTERVAL (B) 


5 






8 


TRANSITION TRIGGER (B) 


5 






9 


DISPLAY DRIVER 


8, 


9 




10 


RATES/INTERVAL (A) 


k 






11 


LESS THAN INTERVAL (A) 


h 






12 


TRANSITION TRIGGER (A) 


U 






13 


AND 




5, 


6 


11* 


OR 


u. 


5, 


6 


15 


B FOLLOWED BY A 




5, 


6 



Ij-lO. Check board seating. 
H-11. Check cable connections. 

All cables should be fastened securely. The clock cables should be paired on 
the left or right two jacks. The timing bus and 1MB cables should have the pin 
1 wire connected to pin 1 on the jack. No cables other than the two listed in 
the 6U60IA Control Board manual parts list may be used for the timing bus. 

U-12. Check supply voltages. 

Supply voltages from the mainframe (+5V, -5-2V) should be within The 
-3.25V should be within 3%. 
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U-13. Isolate the problem to one board. 

When a PV failure occurs, isolate the problem to either an acq uisition board, 
or the control board. Check signatures on the timing bus, whi ch connects the 
control board to the acquisition board(s). Look first at the signals HE/RUN 
and HE/RESET from the control board. If these are good, look at the return 
signals from the acquisition board(s), H/MEMFUL, XE/TRIG1(2). In a two-acqui- 
sition board system, H/MEMFUL comes from the acquisition boar d in the lower 
nvunbered slot only. 



k-lk. Check the prograjnming. 

In PV tests the mainframe stimulates the timing analyzer and v erifies correct 
operation by looking at the status registers. Read each test description to 
see what is being stimulated. Look at the signatures on the out puts of address 
decoders, data latches, and mode registers where the mainfraime is stimulating 
that PV test circuit block. Correct signatures may be tracei d back to where 
signals become incorrect. 

1*-15. Check the status registers. 

A PV failure means the status registers for the control board o n service sheet 
1 will have one or more incorrect output signatures. The signa 1 path may then 
be traced back to the problem. 



U-16. PHYSICAL SETUP CONDITIONS FOR THE PV TESTS. 
U-17. Conditions for the following tests: 

a. Connect the timing pod to the 6U602A acquisition boai ^d by means of 
timing cable 6U60U-616OI. 

b. Leave the probe leads disconnected, so that the pre sbe inputs are 
floating near ground. 

c. Make sure the two clock cables are securely connected. Clock cables 
should be connected in pairs to either the two right or two left jacks. 

d. The timing bus cable should be connected to the jack s at the upper 
right-hand comer (when viewing from the component sic le) of both the 
6U6OIA control board and the one or two 6U602A acquis ition board(s). 
Only timing bus cables (two or three position) listed in the 6U6OIA 
parts list should be used. 

e. NOTE: In noisy environments, ground each probe input, using the ground 
lead for each probe. Failure to do this may result in the PV display- 
ing intermittent non-existent failures. 
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^-18. KEYBOARD SETUP ( For running all I5 PV tests repeatedly ). 



H-19. To verify that the entire board is operating correctly, perform the 
following steps on the mainframe keyboard: (FIGURE 1+-1) 

a. With the operating system initialized and awaiting a commamd, press 
the softkey labeled "opt_test" (you may have to keep pressing the 
"etc" softkey until you see "opt_test" on the screen) . Or you may 
type "option_test" in lower case. 

b. Press [RETURN] . You should see a listing of all the optional boards 
that are present in your mainfrsime, along with their slot numbers. 

c. Type in the 6U6OIA timing control board slot number. [RETURN] 

d. Press softkey "run". 

e. Press softkey "slot". 

f. Type in the 6U60IA timing control board slot number. 

g. Press softkey "repeated". 

h. Press [RETURN]. As shown in Figure U-1, the screen will now show 
all 15 Control Board PV tests. Tests that pass will be indicated by 
"0", and failures will be indicated by "1". The screen will also 
show the number of times the tests are rxm, and the number of 
failures . 

r — ^ 
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k-20. KEYBOARD SETUP ( For running one PV test repeatedly ), 

U-21. To run one test at a time repeatedly for signature analysis, perform the 
following steps: (Figures k-2 TO U-10) 

a. Press softkey "opt_test". [RETURN] 

b. Type in the 6U60IA timing control board slot number. [RETURN] 

c. Press softkey "rm". 

d. Press softkey "slot". 

e. Type in the 6U60IA timing control board slot number. 

f. Press softkey "test". 

g. Type in the nxunber of the test you wish to rxm. 

h. Press the soft key "repeated". [RETURN] 



U-22. EXPLANATION OF THE TEST DESCRIPTIONS. 

k-23' There are I5 (9 in an 8-channel system) performance verification 
tests for the timing control board. Each of these tests has one or more 
test steps , denoted by the O's or I's within brackets. A "0" in the 
bracket indicates a PASS for that test step; and a "1" indicates FAIL. 



1. 


SERIAL PROGRAMMING 




[00] 




2. 


RUN/HALT/RESET 




[0000000] 




3. 


TRIGGER 




[0000] 




u. 


DELAY COUNTER & TRIG. POSN. 


{0000} [0000000] 




5. 


WINDOW 




[00000000] 




6. 


RATES/INTERVAL (B) 




{00000} [0000] 




7. 


LESS THAN INTERVAL 


(B) 


[0000] 




8. 


TRANSITION TRIGGER 


(B) 


[000] 




9. 


DISPLAY DRIVER 




[00000000] 




10. 


RATES/INTERVAL (A) 




{00000} [0000] 




11. 


LESS THAN INTERVAL 


(A) 


[0000] 




12. 


TRANSITION TRIGGER 


(A) 


[000] 


* 


13. 


AND 




[0000] 


* 


lU. 


OR 




[0000] 


* 


15. 


B FOLLOWED BY A 




[00000] 





* Not used in an 8-channel, single acquisition-board system. 

U-2U. The numbered test steps described in each PV test correspond, from 
left to right, to the O's or I's within the displayed brackets. 

lt-25. The numbered test steps describe the commands given by the system 
software. They do not call for operator intervention. 
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h-26. TEST 1; SERIAL PROGRAMMING [00] 

test steps: 1 2 



h~27. Purpose. 

IHiis test verifies the programming of the 130-bit control I'egister, 
consisting of Ul, UIO, Ull, UI5, U36, U37, U38, U71, and U73. The 130-bit 
register is the means for programming the timing einalyzer. 



l»-28. Test Steps . (Description of software execution) 

1. The 130-bit shift register is loaded with all HIGHs, and a single LOW 
is walked through. There should be one LOW, and 129 HIGHs coming out 
the end of the shift register. The last bit, HE/STOP (U36-U) , should 
be LOW. 

2. Perform the above test using 129 LOWs and a single HIGH. 
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14-29. TEST 2: RUN/HALT/RESET [ 0 0 0 0 0 0 0] 

test steps: 12 3^56? 



U-30. Purpose. 

This test verifies that the L/RUN bit at U90-6 can be exercised. The L/RUN 
bit stops the sample clock and disables the 6U602A acquistion board memory 
address counters when it is high. 

The test also verifies that the delay counter (U37) , the window counter (U38), 
the trigger position covmter (U51,U52), snd the acquisition board memory 
address counters can be reset to 0. 



U"31. Test Steps . (description of software execution) 

1. HE/RESET is set high; and the H/HALT bit at U9O-6 is set high. 

2. The H/HALT bit at U9O-6 is set low. 

3. The U85 status bits, H/STOP, H/TRIG+DLY, H/MEMFUL, H/TCO, H/TCl, 
and H/TC2 should all be low. 

U. Prior to reset, the acquisition-board RAM counters were 
prograimmed to FFFFH; the counters should not be OOOOH before reset. 

5. The RAM counters should be OOOOH after reset. 

6,7. If there is a second acquisition board, these steps are the same as 
U and 5 above for the second board. 
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h-32. TEST 3; TRIGGER [0000] 

test steps: 1 2 3 ^4 



h-33 • Purpose . 

This test checks the trigger path from the timing bus through the delay 
counter (U37) • 

Conditions set up by the software. 

a. The trigger enable counter (U38), the window counter (U36) , and the 
delay counter (U37) are set for zero delay. 

b. HE/AND, HE/ATRMSIT, and HE/BTRANSIT are set HIGH, or true. 

c. LE/PDUR>A, LE/PDUR>B, LE/ENTRIGA, and LE/ENTRIGB are set HIGH, or 
false. 

d. Pattern duration is set greater than 5ns. 



h-33' Test Steps . (Description of software execution) 

13ie first step checks the trigger path from the term selector (U55) through the 
delay counter. 

1. The 130-bit shift register is programmed for HE/PATT high at U55-2. 
H/TRIG+DLY at the status register (U85-U) should be high. 

In the following three steps the trigger path is checked from the trigger 
selectors (U13 and U17) through the delay counter. 

2. The 130-bit shift register is re-programmed so the ainalyzer itself will 
generate a trigger when HE/RESET is low. HE/RESET is set high: 
H/TRIG+DLY should be low. 

3. XE/PVTRIG is programmed high true to the trigger selectors, U13 and 
U17- H/TRIG+DLY should be high at the status register (U85-U). 

U. The trigger from each acquisition board can be programmed high true or 
low true. If XE/TRIGl, from the acquisition board in the lower 
numbered slot, is high--whether true or false--step 2 above may fail. 
Step k passes when XE/TRIGl is low. 
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DELAY COUNTER 8e TRIG. POSN. 



{0000} [0000000] 
test steps: 123^* 56789 10 11 



U-37. Purpose. 

This test checks the delay coimter (U37), and the position counter 
(U51,U52). The tests in braces compare the delay counter against a 
software timer: The delay counter must "time out" viithin a 200us window in 
order to pass. If the tests in braces fail it may mean that the 25MHz system 
clock in the mainframe, or the 200MHz timing clock, are significantly off in 
frequency . 

U-38. Conditions set up by the software. For this test, the window 
counter (U36) and the trigger enable counter (U38) are set to zero. 



U-39- Test Steps . (Description of software execution) 

1. The delay counter is loaded with a 1010. . . pattern, resulting in a 
delay of 167.8ms. H/TRIG+DLY should be false at l67.7ms. 

2. H/TRIG+DLY should go true sometime during the 200us interval, 
between l67.7ms and l67.9nis. 

3. The delay counter is loaded with a 0101... pattern, resulting in a 
delay of 55.8ms. H/TRIG+DLY should be false at 55.7ms. 

U. A trigger should occur by the end of the 200us interval, before 
55 • 9ins . 

In the following bracket steps, the delay counter is checked against the 
memory address counters on the acquisition board. When the delay counter 
times out, it starts the window cotmter, which determines the "window" 
in memory between tracepoint (H/TRIG+DLY) and the end of aquisition. 
Since the window counter has been set to zero for this test, it immediately 
stops (H/STOP) the RAM counters when the delay counter times out. 

5. In steps #1 and #2 above, when H/TRIG+DLY goes true during the 
200us interval, it starts the window counter. Since the window 
covinter has been set to zero, H/STOP immediately goes true, 
stopping acquisition and leaving the RAM counters with a certain 
count. This count is verified. 

6. This is similar to step 5: The RAM coimters should be correct at the 
end of the second 200us interval in steps 3 and U above. 
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ISELAY COUNTER (continued) 



Because the RAM counters have a capacity of only 256, the above steps could 
pass when the delay counter is actually off by a multiple of 256. To avoid 
that possibility, the mainframe processor clock is used to clock the delay, 
window, and position counters. 

Since the processor clock is so much slower than the 200MHz timing ainalyzer 
sample clock, only the lower I6 bits of the delay counter are loaded with a 
pattern . 

The signature analyzer is gated ON during the following test steps only. 

7. The upper 8 bits of the delay counter are loaded with all O's, and the 
lower 16 bits with 5555H. H/TRIG+DLY at the status register (U85- 
should be false one count before the delay counter is supposed to 
count out . 

8. H/TRIG+DLY should be true on the next count. 

9. The upper 8 bits of the delay counter are loaded with all O's, amd the 
lower 16 bits with 2AAAH. H/TRIG+DLY should be false one count before 
overflow. 

10. The trigger should be true on the next count. 

11. This step checks the 3-bit trigger position counter. At the end of 
step U, H/TCO should have been HIGH. Then, during step 7, H/TCl and 
H/TC2 go HIGH at different times; and finally, all three, H/TCO, 
H/TCl, and H/TC3, finish in a LOW state at the end of step 7. 
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k-kO. TEST 5: WIND OW COUNTER [00000000] 



Performance Tests and Troubleshooting - Model 6U6OIA 
VU5. TEST 6; RATES/INTERVAL (B) 



{00000} [0000] 

test steps: 123^5 6789 



h-U6. Purpose. 

A user of the timing analyzer may specify pattern durations: a trigger will 
-then occur only when the pattern lasts a given length of time. 

In this test a trigger must not occur when the pattern lasts less than the 
given time. The user may thus ensure that triggering does not occur on 
transients or shorter patterns. 

This test checks the B term generator duration circuits (UUH,Ul+6 ,UU7) and the 
sample rate clock. For a given sample rate, the acquisition board memory 
address counters are used to verify the accuracy of the selected interval 
within 20%. 

The tests in braces check each capacitor and current source at a different 
sample rate. 

"With ranges <lus, the resolution is not good enough to verify the specs. 



h-kj. Theory. 

Mien tracepoint (H/TRIG+DLY) is generated, the window counter (U36) counts 
down to determine the amount of "window" between tracepoint in memory and the 
end of new acquisition. When the window coxinter times out, it 

generates H/STOP, stopping the sajnple clock and, consequently, the 
acquisition-board RAM counter. 

By setting the window covinter (U36) , the delay counter (U37), and the 
trigger enable counter (U38) to zero, the only delay between the 
acquisition-board trigger (XE/TRIG) and H/STOP is that selected by the 
duration circuits in the term generators. 
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RATES/INTERVAL B (continued) 



U-U8. Test Steps . (Description of software execution) 

The acquisition board memory address counters verify within 209i the 
accuracy of the duration circuits. After each test step, the covmters are 
checked. For the duration ciruits to pass, the counters must fall within the 



allowable range. 










1. 


Duration 


circuits are set to lOus, sample rate is 50MHz 


2. 


Durat ion 


is 


set 


to 


lOOus, sample rate is 200MHz. 


3. 


Durat ion 


is 


set 


to 


lus, sample rate is lOOMHz. 


It. 


Durat ion 


is 


set 


to 


50us, sample rate is kOhSlz. 


5. 


Duration 


is 


set 


to 


200us, sample rate is lOMHz. 



The following steps in brackets use a single capacitor and different 
current sources. If these steps pass, and the previous ones fail, the 
problem is likely to be a capacitor or the particular sample rate circuitry 
associated with the step that fails. 

6. Duration is set to 2us, sample rate is 200MHz. 

7. Duration is set to 5us, sample rate is 200MHz. 

8. Duration is set to lOus, sample rate is 200MHz. 

9. The last test verifies that HTRIG+DLY was true, or HIGH, in all 
previous test steps. 
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h-kg. TEST 7: LESS THAN INTERVAL (B) 



[ 0 0 0 0 ] 



test steps: 



1 2 3 U 



U-50. Purpose. 

In this test the duration circuits must "time out" before the trigger pattern 
ends. If "timeout" occurs before the Acquisition Board trigger signal XE/TRIG 
disappears, the analyzer should trigger. 

k-31. Theory. 

The B term generator duration circuits ramp down from groiind after 
receiving a LOW trigger signal from U35"l^' The mainframe processor programs 
the time it takes to fire the schmitt circuit (U3U). 

il-52. Conditions. 

a. The acquisition board DACs ar© set for an "always trigger" condition 
lasting a specified time. 

b. The delay counter {U37) and the trigger enable counter (U38) are set to 



c. LE/PDUR>B is programmed true, or LOW; and HE/BTRANSIT false, or LOW. 
(In other words, we specify level triggering and require the 
duration circuits to time out while the pattern is still true). 



1. H/TRIG+DLY is initialized false, or LOW. 

2. The duration circuits are prograjmned for a 200us duration. The DAC 
thresholds are set to cause an "always trigger" for longer than 
200us. H/TRIG+DLY should be true at the status register (U85-U) . 

3. H/TRIG+DLY is initialized false. 

U. With the duration circuits still set for 200us, the DACs are 
programmed to cause an acquisition board trigger signal lasting 
less than 200us. H/TRIG+DLY should be false. 



zero. 



h-33. 



Test Steps . 



(Description of software execution) 
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U-5U. TEST 8; TRANSITION TRIGGER (B) [000] 

test steps: 12 3 



J4-55' Purpose. 

This test checks the B term generator tramsition circuits {\Jk2 and UU3). 
Thresholds which simulate a particular pattern are programmed into the 
acquisition board DACs, and the glitch chip (U27 on the acquisition board) is 
prograjnmed to trigger on that pattern. 

U-56. Theory. 

The B term generator transition circuit will cause a trigger on a 
tramsition away from, or leaving the specified pattern when HE/BTRANSIT is 
true and LE/PDUR>B is false. 

Under the same conditions, the analyzer will trigger on a transition into, or 
entering the pattern when the acquisition board trigger XE/TRIG is low 
true. (The "X" in the mnemonic indicates this signal can be programmed 
either low true or high true). 

U-57. Test Conditions. 

a. The delay counter (U37) , trigger enable coimter (U38), and window 
coxmter (U36) are set to zero. 

b. HE/BTRANSIT is high. We want to trigger on a transition. 

c. LE/PDUR>B is high. We are triggering on a transition, not an interval. 

d. XE/TRIGl from the acq board is programmed low true for this test. 



U-58. Test Steps . (Description of software execution) 

1. During RESET, the transition circuits are programmed for transition 
triggering, the DAC thresholds are set up to simulate a pattern, and 
the glitch chip is programmed to recognize that pattern. During RUN, 
H/TRIG+DLY should be false because there has been no transition. 

2. The pattern on the input is changed. This is a "leaving" transition. 
H/TRIG+DLY should remain false because XE/TRIGl is low true. 

3. Setting the thresholds back to their original value is, in effect, aui 
"entering" transition. H/TRIG+DLY should go true. 
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U-59- TEST 9: DISPLAY DRIVER [00000000] 

test steps: 123^5678 



The Display RAMs are loaded with eight different patterns £ind read out. 
"Shis tests the prograunming, the mode control circuits, the address latches, and 
the RAMs. 
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U-60. TEST 10; RATES/INTERVAL (A) (I6 CH. ONLY) 



{00000} [0000] 
test steps: 12 3^5 6789 



This is the saune as TEST 6 above for the B term generator. 



k-61. TEST 11; LESS THAN INTERVAL (A) (I6 Ch. Only) 

[ 0 0 0 0 ] 
test steps: 12 3^ 



This is the same as TEST 7 above for the B term generator. 



k~62. TEST 12: TRANSITION TRIGGER (A) (I6 Ch. Only) 

[ 0 0 0 ] 
test steps: 12 3 



This is the same as TEST 8 for the B term generator. 
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h-€3. TEST 13; MP (16 Ch. Only) [ 0 0 0 0 ] 

test steps: 1 2 3 U 



%-6U. Purpose. 

This test checks the AND/OR combination circuits (U13,U17,U3U,U35) . HE/AND is 
set high. 

lj-65. Theory. 

In a 16-channel, two-acquisition board system, each acquisition board provides 
a trieeer siemal to the control board via the timin? bus. 
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U-67. TEST lU: OR (I6 Ch. Only) [0000] 

test steps: 12 3^ 



U-68. Purpose. 

This is the same as the above test, execpt that H/EAND is false, or low. 

U-69. Test Steps . (Description of software execution) 

1. Low XE/TRIGl and low XE/TRIG2. H/TRIG+DLY should be low at U85-U. 

2. Low XE/TRIGl and high XE/TRIG2. H/TRIG+DLY should be true, or high. 

3. High XE/TRIGl and low XE/TRIG2. H/TRIG+DLY should be high. 
1*. High XE/TRIGl and high XE/TRIG2. H/TRIG+DLY should be high. 
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%-70. TEST 13: B FOLLOWED BY A (l6 Ch. Only) 



[0 0 0 0 0 ] 
test steps: 1 2 3 ''t 5 



Jj-71. Purpose. 

!i3iis tests the programming, the term generators, the B latching circuit 
(U67,7^), and the arming circuits (U5l+,55,69) . 



h-72. Theory. 

The A and B term generators select and combine acquisition board triggers. 
Besides AND/OR combinations, there is a B-before-A combination. A signal 
satisfying the B term generator is latched, sind the analyzer then waits for an 
A signal to occur before triggering. 

LE/ENLATCHB into U55 must be low for the latched B mode. 



Test Steps . (Description of software execution) 

1. HE/TRIGA out of the A term generator is high, and HE/TRIGB is low. 
H/TRIG+DLY should be low at U85-I4. 

2. Both HE/TRIGA and HE/TRIGB are low. H/TRIG+DLY should be low. 

3. HE/TRIGA is low and HE/TRIGB is high: The B latch is now set. 
H/TRIG+DLY should still be low. 

k. Both HE/TRIGA and HE/TRIGB are low. H/TRIG+DLY should be low. The B 
latch should remain set because there has been no RESET. 

5. HE/TRIGA is high and HE/TRIGB is low. We now have an A trigger 
occurring after a latched B trigger. H/TRIG+DLY should be high. 
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k-7k. SUPPLEMENTARY DISPLAY TEST. 



Further confirmation of proper display driver operation may be be obtained 
visually by pressing the following softkeys in sequence: "run. slot _ 
display_test" . Press [RETURN] and the first pattern appears. This pattern 
verifies, by comer brackets, proper timing display centering. You may 
observe other test patterns by continuing to press [RETURN] until the first 
pattern finally reappears . 

Fifteen imique patterns are illustrated in figures U-2 to h-l6. The last 11 
patterns (figures lt-5 to U-I6) are repeated eight times in the displays, and 
shifted by one dot in each display. The repetitions are not shown in the 
mainual . 

Except for the eight-dot shift in the patterns following those shown in figures 
i*~5 to U-16, the screen patterns should look similar to the illustrations. 
Intensity alternations cannot be shown in the manual, but will be described. 

Although the purpose of the patterns is primarily to generate signatures, 
defects in the displays may help to isolate problems. For exajnple, address 
line shorts may put one character adjacent to another. An open line might take 
away a character that should be there. Or perhaps one character will be 
substituted for another, eg glitch for cursor. Look primarily for 
irregularities and discontinuities . 



Exajnples of possible problems: 

Irregularities . 
Misshapen characters. 

Glitch instead of normal data, or vice versa. 

Adjacent line shorts may show up as adjacent graticules, cursors, etc. 

Blanks instead of characters. 

Highs instead of lows, or vice versa. 

Transition characters subsituted for other data characters, or vice versa. 
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Press NEXT PAGE to CONTINUE 
Figure k-2.. 



%is display checks the proper centering of the pattern. 

The bar at the bottom and the brackets are generated by the mainframe. 
The timing ainalyzer display driver puts out the dot pattern, which should 
be centered within the brackets as shown. 

Problems might be in the Start-Address Latches (U92, 93) or the Row, Char, or 
Line Counters (U78, 9U-96). 
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Press NEXT PAGE to CUNTINUE 
Figure U-3. 

This is an alternating pattern of high-low transitions, low-high transitions, 
glitches, graticule, and cursor. This is the first pattern for signature 
analysis. 



Characters Exercised . 

Data Characters . 

High-low/ low-high transition characters (Two every eight dots). 

Enhancement Characters. 

Intensity (alternating every 12 dots). 

Graticule (on for 32 dots, then blanked for 32 dots). 

Cursor (alternating, on for four dots, off for 12 dots) 

Blanking (on for four dots, off for four dots during the time the graticule is 
off). 



Glitches (Two every eight dots). 
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IB: m 

m IB! 

IB! i 

IB! i 

IB! i 

IB: m 

IB! IB: 

IB: IB: 

m i 

jjs i 

IB: IB: 



ifi. g M f P SB! IB: 

IB; I ^ $ ^ § IB: 

n: £ -il.i »"1B; IB; 

£ 1)5 

js i--jr#ajEii ib: 

ir:; £ 1^ $: |:~|^ ib: 

ds £-*;#-J-ig IE: 

iB! ife 

iB: E -ff^g f5"|B IB: 

!B! i-*S"»^ ifi: 

t p ^ i_gs-||S IB: 



m IB; 

IB: IB: 

i Ifi: 

i IB: 

i IIS 

i IB; 

i IB: 

i IB: 

m IB: 

IB! IB! 

§i ifi: 

ifi: ifi; 



NEXT HhGE to CUNT I NUE 



Figure k~k. 



Ifi: g IP.' 'M IB! 

IBi £ Is |i 1^:^ K IB IB! 

iB! I M:.*--ir-iE IB! m LB: 

ijs £:-p"f -^"zIb: ib: |B: IB: 



i n-i-n-iR 

£=i:"--i-1fc r 
i i: i f:4E 

i-pli-Ei::^ 

i * i-jfe'-i 
if-iii^ii'l: 



IB: IBi IB! 

IB: i IB: 

IB! le IB! 

IB: IR IB! 

(B: IB: IB: 

ifi: K 

IK H $: 

P IB: 

IB: IB: IB 

IK IB: UK 

^ i IB: 

IB! IB: IK 

IK i IB: 

IK IK IK 

IK i IK 

iK IK IK 



This is the same as the previous pattern, but for I6 channels. This is the 
second pattern for signature analysis. 
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m 



rr 




m 


m _ 

nr 


-m 

t 




m 


m 




m : . 

i'i 


M 


r[ 


WL - 


1 


SI 




11= 


-_-m 



I Ib ij ji J) i i i-i'ia w i ji ^ i ^ i --y y di ji ii-i==ii_ii-.i» 

m m 

kM y" !»■ iii 

!i" !j' |i" 

1-1)1 111 tn Ji 

_ ■ ■ 

I y y ili i 



ID In 



1 j" I i 



B ill 



11" li 1 1" 
i [b w 



mm 



i- 
m. 

i 

m 



ill ill ill 



iifM y" y ^ ^Mm y y i iii' si y y ^ pps*i y 



ML 



y y i if-tfiJ y y y i tSii-i^ y j 

Press NEXT PhGE to CONl INUE 
Figure ^4-5. 

This is the third pattern for signature analysis. 



>l ! I" 

9 



n^WM li y y 



Characters Exercised . 

Data Characters . 

High (following every glitch character). 

High-low transition (alternating every eight dots). 

Enhancement Characters . 

Cursor (alternating, on for four dots, off for 12 dots). 

Graticule (alternating, continuous for 32 dots, then off for 32 dots). 

Dual Threshold (following every high-low trajisition) . 

Glitch (following every dual threshold character). 

Blsoiking (lasts for four dots on the part of the display where there is no 
cursor) . 
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m. 


mmm. 


m\ 




ppi 


p^ 


p 


p^ 


PP: 


ppi 


PPPP^ 


PPPPPPPWP 


PP: 


p^ 


pp^ 


PPP 


P 


m 


p 


P: 


PPP: 


Pi 


PP 


PPPi 
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PPP 


PP 


Pi 
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m 
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Pi 
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m. 
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m 
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Pi 


Pi 
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Press NEXT PHGE to CONTINUE 
Figure k-6. 



This display is repeated eight times and shifted by one dot. 



Characters Exercised . 

Data Characters. 

Low (continuous on all chsinnels). 

Enhzmcement Characters . 

Graticule (every fourth dot). 

Cursor (continuous except for graticule columns). 
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ruTjliyTjliir^ 




Press NEXT PAGE to CUNT I HUE 



Figure k-J . 

This is a pattern of highs lasting four dots, high-low transitions, lows last- 
ing four dots, and then low-high transitions. This display is shifted by one 
dot in each of the next eight displays (not shown) . 



Characters Exercised . 

Data Characters . 

High (Alternating every four dots). 
Low (Alternating every four dots). 
High-low transitions. 
Low-high transitions. 

Enhancement Characters. 

Grat i cule ( cont inuous ) . 
Cursor (continuous). 
Intensify (all) . 



CTL U-27 



Performance Tests and Troubleshooting - Model 6k601A 



u ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ ■■ I 



Press NEXT PAGE to CONTINUE 
Figure U-8. 

!niis pattern is displayed eight times and shifted by one dot each time. 

Characters Exercised . 

Data Characters. 

Low (continuous on all cheinnels). 

Enhemcement Characters . 

Intensity (alternating pattern imposed on the continuous lows, shifted in 
each display) . 

Cursor (on for four dots, off for two, on for two, off for one, then 
repeating) . 
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■ i"t ("'i i'" !"'; ."1 i* 


"1 ("i 1'*! 






J IJ t J 1 J ij ij ij 


1.' iJ 1 


.1 IJ 1,1 IJ U 'J U IJ IJ IJ 'J IJ IJ 





ISiiiilliiiiiiiiililiilili^^ 

tlliljiri1§iii!!illf§FI=iL^^ 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

J U U U U U U U U iJ^J iJ U U U"UU %J-iJ U U^J-iJ iJ iJi^-iJ-iJ.U-iJ^J iJ- 

' j-ijjj u-u jj-lip i^:^-igigpiiyiiiiigjp.^iBigig-3^ 
(^^^ ^ ^■'U\rUT 3U-U u u i -j -u- u U U-' 



NEXT PAGE to CON 1 I NUE 



Figure U-9. 



This is a pattern of four highs and a glitch, then four lows and a glitch. The 
pattern is shifted by one dot in each of the following eight displays. 



Characters Exercised . 

Data Characters. 

High (lasting four dots, followed by a glitch, then four lows). 
Low (lasting four dots, followed by a glitch, then four highs), 

Enhancement Characters . 

Graticule (continuous). 
Cursor (continuous). 
Intensity (all). 
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uirmjmjiiim'imm 
LrLRJinjiimjum^ 
uijim"ijimn_iiiiJi^^ 

mnnnnnnnnnnnnnnnrmnnnnnnrmnnnnnr 
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Press NEXT PRGE to CONTINUE 
Figure k-11. 

This is the l6-channel version of figure U-6, shifted by one dot in each of the 
next eight displays. 



Characters Exercised . 

Data Characters. 

Low (continuous on every channel). 

Enhancement Characters. 

Graticule (every fourth dot). 

Cursor (alternates with the graticule), 
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njijiJiJijniiri/ijnBri3'i^^ 

riXlJ"03JlJl_riJlJlJlBriif33=iJ^^ 




iililMlllOiiligliiaMllliillliiii^^ 



njggjiyilll^ieillMliilllglMlllil^ll^lPjlgjlii^^ 



llliliyil^lgHiigliiieiM^lligij^fllj^^ 



NEXT PAGE to CONTINLiE 



Figure U-12. 



This is the l6-channnel version of figure U-7, shifted by one dot in each of 
the next eight patterns. This is a shifting pattern of highs lasting four dots, 
high-low transitions, lows lasting four dots, and then low-high tramsitions . 



Characters Exercised . 
Data Characters . 

High (lasting for four dots, and then alternating with four-dot lows), 
Low (lasting for four dots, and then alternating with four-dot highs), 



Enhancement Characters . 

Graticules (continuous) 
Cursor ( cont inuous ) . 
Intens if y ( cont inuous ) . 
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Press NEXT PPGL to CONiINUE 



Figure J4-I3. 



This is the I6 channel version of figure U-8, shifted by one dot in each of the 
next eight displays. 
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£.:i?f^::t??i:::at!fc::i??fc::3:^r:i1?k"±?^::±^"i:f!t::if?t::J!^:T:^*t::3ffjt::3cf?k::J?t::i^ 



■rf W 'rf 'W-W W V irf W-'rf W_W ^S^=»jJ » J _W 



irf W i«f W W Irf »rf »«7 ^rf 



i/xrjjrLruirLjifij--iirixijiin_i=^ 



I::IffS:."3^:;I?f^:::x?fi::i!!fc::rf!!^::i!!^^a^!!k::J!l:n;!!kr 



W Irf 



Lnjn_f1jrolLTlJ31Rj^T^fcT€.R^rFi=l^^^^ 



PAbL to CON ! INUE 



Figure U~lU. 

This is the l6-chauinel version of figure k-9- The following eight displays are 
each shifted by one dot. The pattern consists of glitch characters every four 
dots, followed by highs for four dots, and then lows for four dots. Intensity, 
ciirsor, and graticule are continuous. 
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ljtj i_n..riJ"L ruTj^xiJ^iJi_r "Ln.,rL JxrLnj^^ 

LJTj"ij~u"LrunjiJTj"mjTjn„njTr[.j^ 

mjTJijajnj~LjTJTjnjTJi_mnjTja 

LrLm-iJ^jTJ"Lii_njiJiJTrijajijn_rLJ^ 

unj"LrmJTjn_n jijijnjn^^^ 

UTJ~mjiJi-jTjnjijnjTjn^^ 

LrLjijn^aiJTJ~'L.njiTiJTJ^^^^ 

u"X.nJTJTjTJ^uT_PJ~Uljnj-LJTJl^^^ 
UTJTTiJlJlJljIJl^njlJlJTJ^^ 

Ln^.jTjTjn_jn_aj-i_mnj~Lja 

m_njijnj~LrLruTjn._rijijTJi_n_^^^ 

uijxPuJi.T-LJTJ'^njajnj-jij-ij-'LnjTPu^j^ 

□-"LPLTlJnJlJ-'uPXLPunjnj-un.J^^^ 

|j"LJ~mjixiJT_runjTJi_nji_n_,ri^^ 

IJ~LJXnJlJlJlJlJTrLnj-ul JTJ^^ 

Press NEXT PAGE to CONTINUE 

Figure 

This is the I6 chemnel version of figure k-10. It is an alternating pattern of 
data characters: high, low, high-low transitions, and low-high trainsitions . 
Tlie following eight patterns are each shifted by one dot. There are no 
enhamcement characters. 
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lifiinynifiroM 




ififiiifmfM 





Hr-ess NEXT rPGE to CuNTlNUE 



Figure k-l6. 

This is ain alternating pattern of highs, small transitions, middles, and lows. 
The pattern is shifted by one dot in the following eight displays. 



Characters Exercised . 

Data Characters. 

High (alternate with dual threshold and low characters). 
Low (alternate with dual threshold and high characters). 

Enhancement Characters . 

Graticule (repeated twice, blanked twice, repeated twice, etc.). 
Cursor ( cont inuous ) . 

Intensity (cursor is intensified every other two dots, and middles are 
intensified) . 

Dual Threshold (alternate with highs and lows). 
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lt-75. INTER MODULE BUS PERFORMANCE VERIFICATION. (Supplementary PV test) 



U-76. This is a supplementary PV test. To access this test press the 
following keys: 

a. Press "opt_test"; RETURN 

b. Type the timing control board slot number; RETURN 

c. Press "test_IMB"; RETURN 

d. The screen should show a display like Figure U-3. 



Inter Module Bos Perf orManc.f? Verification Tue, \9 Oct i98S> ). li ll? 

Slot * ID ♦ Module description 

3 1001 200 MHz TiMing Analj^zer 64601A TIME;_CTL 

Board for 1MB stiMulos 

7 loot 20 0 MH7 TiMinq Analyzer 64601 A TIMC-.^CTL 

1MB test results (1 - Error) 

RECEIVE 000000 ( DCLK , LME , LTE , HTR , RST , HI...I) ) DRIVE 0000 ( BNC4 . 1...ME , LIE , HTR ) 

1MB stiMulus board liMi tat ions (1 ■-■ Not tested) 

DRIVE 1 00000 (DCLK,I..ME,LTE,HTR,!..TE,HTR) RECEIVE 1 000 ( BNC4 , l ME , I..TE , HTR ) 

TESTED 0 FAILED 0 



Figure U-17. Inter Module Bus Performance Verification. 



U-77. For this test, there must be another analyzer, either state or 
timing, present in the mainframe , One analyzer is the "test" board and the 
other is the "stimulus" board. 

k-jQ. The test checks each of the 1MB lines that are used commonly by the 
stimulus auid test boards. In figure U-3, slot 3 contains the test board and 
slot 7 contains the stimulus board. 

k-79. All the test board lines that can be driven or received are listed in 
the display under the heading "1MB test results. When six O's, 000000, are 
indicated for RECEIVE, and four O's are indicated for DRIVE, all 1MB lines 
pass satisfactorily. 
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%-80. When the particular stimulus board used in the test is unable to 
drive or receive certain lines, those lines are indicated under the heading 
"1MB stimulus board limitations". A "1" indicates those lines which cannot be 
t«sted. In figure U-3, for exsunple, the stimulus board in slot 7 cannot drive 
•the DELAY CLOCK line, and cannot receive from the BNCU external connector. 
Without this limitation listing, those lines would normally show errors. 



"k-Bl. Description. 

3*-82. DCLK. (Same as HE/DCLK, GMC, PDC) . 

1. The stimulus board sends ten clocks over this line. 

2. The test board must receive ten and only ten clocks. 



S»-83. LME, LTE, HTR. (Same as LE/MS, LE/TE, LE/TR) 

1. These three lines are initialized low. 

2. The stimulus board drives one line at a time high. 

3. The test board must see a high only on the exercised line. 
U. The three lines are initialized high. 

5. The stimulus board drives one line at a time low. 

6. The test board must see a low only on the exercised line. 



lt-8U. RST, HLD (Same lines as LE/TE, HE/TR) 

In the Post Qualify Mode, HTR and LTE have different functions than in the 
other timing analyzer modes. HTR is a HOLD commaind from another analyzer 
over the 1MB, and LTE is the RESET command. 

In the Post Qualify Mode, the timing amalyzer triggers independently; then at 
some later time, auiother analyzer can initiate a re-run of the timing 
analayzer, or tell it to hold its present data. 

The Post Qualify Mode, then, consists of three possible states: (1) The 
NORMAL data acquisition state, in which the timing analyzer is acquiring 
data while looking for a trigger condition. (2) The HOLD state, in which the 
timing analyzer has triggered and is told by a second analyzer to hold its 
data. (3) The RESET state, in which the timing analyzer is told by another 
analyzer to RESET and watch for another trigger condition. 
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U-85. POST-QUALIFY MODE -- RESET 

1. DACs are set for an "always trigger" condition. 

2. Stimulus board drives LTE true. 

3. DACs are programmed for a "no trigger" condition. 

k. LTE is set false. This should initiate a RESET. Since the DACs are 
set for "no trigger" , the measurement should still be running 
(incomplete) because LTE did reset the analyzer and there was still no 
trigger. 

5. DACs are set for an "always trigger" condition. 

6. The analyzer should trigger and stop the measurement. 



U-86. POST-QUALIFY MODE -- HOLD 

1. DACs are set for "always trigger". 

2. Test board drives HTR true. 

3. Stimulus board drives LTE true. 
k. DACs are set for "never trigger". 

5. Stimulus board drives LTE false. There should still be a trigger 
because HTR (which is a HOLD line in the POSTQUALIFY mode) is still 
true. The HOLD prevents a RESTART. 

6. The stimulus board now drives HTR true. The timing analyzer is 
still programmed for the POST-QUALIFY MODE, but it no longer drives 
HTR. 

7. DACs are set for "never trigger". 

8. Initiate a HOLD from the stimulus board by driving HTR true. 

9. Set the DACs for "always trigger". 

10. Verify that HOLD (HTR) prevents a trigger. 
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h-B7. SUPPLEMENTARY BOARD ID TEST. 



H-88. The board ID circuits have stable signatures when "opt_test" is 
pressed. If the Timing Boards are not then listed on the screen, the ID 
circuitry is not working. Check the ID circuitry signatures at U88 and U99- 
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l*-89. The following figures (U-l8 to U-26) show the operator softkey 
sequence needed to run a single PV test repeatedly for signature analysis 
purposes. Each PV test corresponds to one signature loop. Signature lists are 
given following the figures. 



I/U BUS CUMh i bUKH I I UN 

HDRb DEVICE 

0 13037 DISC CONTROLLER 

UNIT 0 7925 DISC MEMORY Lu=ij 

1 2608 PRINTER 

2 64000 

3 64000 

4 THIS 64UUU 

5 64000 

6 64000 

7 64000 



STATUS ! Awaiting coMwand 



userid date & tin e opt test terfiinaX <COMD FILE> - SftCKUP - 



Figure U-l8. Press "opt_test". 



200 Mhz Timing; Ker tormiinc 
Slot # ID # Module 



■■ \ f 1 ca 1 1 on 



I i /3/6 1 > 1-r 
Tested 



Fa i led 



10U4H 20iJ MHz Timing Data Requisition 0 
lOOiH 2 uOnHzTiffling Control 0 
1004H 200 MHz Timing Data Requisition 0 

Timing analyzer control board available for hIMB stimulij 



blATUSi Awaiting coMMand 
run slot 
<£iL,.OT#> 



Figure Type the slot number. 
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^00 fiHs liming; Performance Verification 
iiut # ID # Module 



Tested 



i 5 Jan 
Fa i led 



5 1004H £00 MHz Timing Data Hcquisition 0 

6 lOOiH 500 h»z Timing Controi 0 

7 iu04H 2uiJ HHz Timing Data Acquisition U 
Timing analyzer cont-r o 1 board avail able for hIMB stimulus 



STATUS ; Awai ting c oMMand . 

6 

en d , , _r u.n show J. is t append ta..tJ:M_^i.ijlb. 



Figure k-20. Press "run". 



200 MHz Timing; Performance Verification 
Slot # ID # Module 



1 1 /3/y ( > Fr i ,- 
Tested 



1 -j Jan 1 yy^;. 
Fa i ied 



1 004H 200 MHz Timing Data Requisition 0 
lOOlH 200 MHz Timing Controi 0 
IOO4H 500 MHz Timing Data Acquisition 0 
Timing analyzer controi board available for AIMb stimulus 



STATUS: Awaiting coMMond 

run 

slot r epeated 



Figure U-21. Press "slot". 
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MP 64000 Option Perfoe mance Verification 
1 D # Ptodu 1 e 



ICrO'^H 200 MHz Timing C'atd H'lq'jisition 

lUOIH 200 HHz Timing Control 

1004H 200 MHz Timing Data Acquisition 



STATUSi Awaiting conMand 



end <SL(3T*> 




Figure U-22. Type the slot number. 



200 hHz Timing ; Performance Ver i f icat i on < c . 1 1 /5/b 1 > Fr i , i 5 Jan 1 
Slot # ID « Module Tested Failed 



J004H 200 MHz Timing Data Requisition 0 

lOOiH 200 nHz Timing Controi 0 

i 004H 200 HHz Timing [)ata Hcquisition 0 

T i m i ng anal yzer contr o 1 board available tor h I MB stimulus 



STATUS! Awaiting coMwand 

run slet fc 

test repeated 




Figure U-23. Press "test" 
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TESTS rtVHiLHBLE; 



iCiOririz Timing - CONTROL BOARD 

1 SERIAL PROGRHMhlHG 

2 RUN/HhLT/RESET 

3 TRIGGER 

4 delhy counter trig. KUSN 

5 iJINDulii 

6 RATES.-^IHTERVrtL <B> 

7 LE35 THhN INTtKVwL ( ts > 

3 tkhhsition trig B > 

9 uISPLhV driver 

i 0 RrTES/ I NTERVhL A ; 

11 LESS THAN INTERVAL < A > 

12 TRANSITION TRIG A ,) 
ij An£> 

1 4 Ok 

15 B FOLLOWED bV H 



STATUSi ! Awai t ing coMMand 

run slot 6 test 
<TEST»> 



Figure U-2U. Type the test number. 



TESTS AVhILhBLE: 2uuMHz liming ~ CuNTkOL BOARD 



1 


StKlAL RRuGkAMHING 




kuN/HALT/RESET 


3 


TkICGER 


4 


DELAY COUNTER %a TRIG, 




y IHDOui 


h 


RATES/ INTERVAL '.. B 




LESS THAN INTERVAL t B > 


9 


TRANSITION TRIG < B > 




DISPLAY DRIVER 


1 0 


RATES/iNTERVAL t! A > 


1 1 


LESS THAN INTERVAL <A> 


1 2 


TRANSITION TRIG A > 


13 


AND 


14 


OR 


15 


B FOLLOWED BV A 



STATUS i Awai ting c OMwand 
run slot 6 test i 
repeated 



Figure ^-25. Press "repeated", 
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SOOhHz Timing - CuHTRUL BOhkD Fri, 
LUPEH = 0, 5HuRT = FhIlED 
SERIAL PRuGRHNrilHG 



CO 

0 0 2 



STATUS: Awaiting cioMMand 

r'- u ri slii t 6 t a s t i j- epe a t ^3 (i 

.... l<iL!i.....i,iMJ: l!;i.!::..y.....lii:Li. 



Figure k-26. Press [RETUEW] . 
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%-90. SIGNATURE ANALYSIS 

hSl' The following 15 signature loops correspond to the previously given 
performauice verification tests. That is, if a PV test fails, run the 
signature loop corresponding to that test. For example, if one of the test 
steps for TEST 1: SERIAL PROGRAMMING shows a "1" instead of a "0" in the 
bracket, look at the signatures for LOOP 1. In order to take the 
signatures, run. TEST 1 repeatedly, using the procedure illustrated by the 
above figures (U-I8 to ^4-26). 
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6 4 6 0 1 A T :i m ;i. n q C. 0 n t r 0 I B 0 a r ( I 
SERIAL PROGRAMMING #1 

NORH MODE MH --^^^ 8H96 

DATA THRESHOLD HIGH; It I 6, eel 
CLOCK THRESHOLD: t\l 
3T-SP-0L THRESHOLD: f f I 



1 i't i" i* "i i\ n 

1... \} -M ^ .1. \f I 1 


of ST /SF /ST ART; tp 


i r'l f'l CA H 








1 n (~ A T i n r'i 


of QUAL/STOP : tp 12 


r J 0 , F' d n 








1 f #^1 "t i ft i'\ 


of CI nCK : 




£a f "I t;\ i'\ n f.::^ 








1 n c v.'i I" "i n ri 

l» U U. Ct *. J. w 1 1 

■■(■ • j 1, 


of GROUND; 


CI n d 










y 4 9 - 4 


A41 8 




Ij 09.... 1 RI-I9A 


EC 
U 
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SECTION V 
ADJUSTMENTS 



5-1. INTRODUCTION. 

5-2. This section describes adjustments and checks required to return the 
instrument to peak operating capability after repairs have been made. 



5-3. SAFETY REQUIREMENTS. 

^-U. Although this instrument has been designed in accordauice with 
international safety staindards, general safety precautions must be observed 
during all phases of operation, service, and repair of the instrument. 
Failure to comply with precautions listed in the Safety Summary at the front of 
this mauiual or with specific warnings given throughout the manual could 
result in serious injury or death or damage to equipment. Service 
adjustments should be performed only by qualified service personnel. 



5-5. EQUIPMENT REQUIRED. 

5-6. HP 61*000 series mainfraime. 

2 HP 6I+602-665OI 200MHz Data Acq. Boards. 

2 HP 6U60UA Timing Probes 

2 HP 6U60I4-616OI Timing Cables. 

HP 1722B Scope or equivalent. 

HP 531 'i+A Universal Counter or equivalent. 

HP 10017 Probe or equivalent. 

BNC Coaixial Cable approx. 1 meter long. 

Alignment Tool. 

Small Screwdriver. 

HP 6UIIO-66503 Extender Board. (Part of 6it93iiA Service Kit) 

k Extended coaxial clock cables. (Part of 6l493^B Service Kit) 
HP 3-way extended timing bus cable. (Part of 61*93^8 Service Kit) 
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JL n n n 



TIMING CONTROL BOARD 
64601-66501 
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U88 
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-R38— 
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Figure 5-I. Adjustments 
CTL 5-2 



Adjustments - Model 6U60IA 



5-7. SAMPLE -RATE OSCILLATOR CALIBRATION. 



5-8. Setup. 

5-9. TPl, the coaxial testpoint for the oscillator, is located at the very 
top-center of the board (when viewing from the component side). The oscillator 
transistor (Ql), and its trimmer capacitor (C?) , are located at the top of the 
board between U7 and U8. See figure 5-l« 

5-10. Using the mainframe keyboard and softkeys configui'e the timing analyzer 
for the oscillator adjustment as follows: 

a. Press softkey "timing", then [RETURN]. The screen should show the 
trace specification. 

b. Verify that the "mode_is wide_sample" , and the "sample rate_is 200 
MHz". 

c. Press the softkeys "trigger on entering PODl.O = OXXH". [RETURN] 

d. Press "execute". [RETURN] 



5-11. Adjustment 

a. Connect the probe to the 6U602A acquisition board through the timing 
cable. Leave the probe leads disconnected. 

b. Connect channel A of the scope to testpoint 1. Since this is a coaxial 
test point, no ground clip is necessary. 

c. Set up CHANNEL A VOLTS/DIV to .01 (lOOmv/div. with the XIO probe), and 
AC couple the input. 

d. Set up HORIZ DISPLAY to MAG XIO and MAIN. 

e. Set up TIME/DIV to lOns/div. (This is actually Ins/div. , since MAG XIO 
has been selected) . 

f. If no signal is present adjust the trimmer capacitor on the upper 
middle part of the board until a sinusoidal signal is observed (try to 
adjust the capacitor to the middle of the range when the sinusoid is 
observed). NOTE: USE A NON- CONDUCTIVE ALIGNMENT TOOL ONLY!!! 
(ISOLATION IS REQUIRED). 

g. The sinusoidal waveform should have an amplitude of 100 to l^OmV and a 
frequency of 200MHz (2 periods/screen on Ins/div.). 
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SmPLE RATE OSCILLATOR CALIBRATION (continued) 

h. To determine if the oscillator is stable, tap the collector of the high 
frequency transistor lightly with the blade of a small screwdriver to 
see if the oscillator will come back to a stable 200MHz oscillation. 



I 

HIGH FREQUENCY TRANSISTOR: --0-|- < collector 

(located below the trimmer cap.) 



i. If the oscillator will not come back with the correct oscillation, 
readjust the trimmer capacitor and repeat the last step to ensure a 
stable oscillation. 

j. Connect the scope probe BNC to INPUT A of the 531UA Universal Counter. 
Set up the counter for NORM FREQ A lOHz RESOLUTION positive SLOPE ATTN 
XI and adjust LEVELA on the counter to approximately the middle 
position. 

k. Connect the scope probe tip to TPU (located between UU and U20) , and 
connect the ground lead of the scope probe to TP7 (GND) . 

1. The counter should display 5OMH2 +/- 0.01% (U9995kHz - 50005kHz). 

Press softkey "end". Press [RETURN]. 
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5-12. TRIGGER DURATION CALIBRATION (Rl through R6) 



5-13. Besides the previous SEunple rate oscillator adjustment, there are six 
adjustments for trigger duration on the 6U6OIA control board. The six pots, 
R1-R6, are located at the top of the board (when viewed from the component 
side). The last three adjustments, RU-R6, are for a l6-channel, two- 
acquisition board system ONLY. 

5-IU. The duration pots, R1-R6 at the top of the 6U6OIA control board, deter- 
mine the pattern duration required for triggering. 



5-15- Use PV tests 6 and 10 for adjustment of Rl through R6. For an 8-channel 
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5-19. 8-Channel Adjustment. (Rl through R3) 

Test 6 consists of nine test steps, five in braces, and four in brackets: 
(00000} [0000] . We are concerned only with the four in brackets. All four 
should be 0. If they are not, procede as follows: 

1. Adjust Rl until the second digit from the right is 0. 

2. Adjust R2 until the third digit from the right is 0. 
3- Adjust R3 until the fourth digit from the right is 0. 

k. The first bracket digit indicates whether the others are correct. It 
should now be 0 also. 

5. Press the "stop" softkey. 

6. Press the "end" softkey. 



5-20. 16-Channel Keyboard Setup. (Rk through R6) 

Use the following procedure to adjust RU-r6 in a system containing a second 
6U602A acquisition board. 

a. Press softkey "option_test" . [RETURN] 

b. The screen should list all the option boards installed in your system. 
Type in the slot number for the 6U6OIA control board. [RETURN] 

c. Press softkey "rvm" . 

d. Press softkey "slot". 

e. The screen should list the timing analyzer boards in the system. Type 
in the slot number for the 6U6OIA control board. 

f. Press softkey "test". 

g. The screen shotild list the 15 control board PV tests. Type in "10". 

h. Type in "cal". [RETURN] 
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5-21. 16-channel adjustment procedure. (RU through R6) 

When test 10 is displayed, nine digits are shovm: five in braces, and four in 
brackets. We are concerned only with the four bracket digits. The four digits 
in brackets should all be 0. If they are not, precede as follows: 

1. Adjust RU until the second digit from the right is 0. 

2. Adjust R5 until the third digit from the right is 0. 

3. Adjust R6 until the fourth digit from the right is 0. 

k. The first digit from the right should be 0 when the other three are 0. 

5. Press the "stop" softkey. [RETURN] 

6. Press the "end" softkey. [RETURN]. 
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NOTES 
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SECTION VI 
REPLACEABLE PARTS 

6-1. INTRODUCTION. 

6-2. This section contains information for ordering parts. Table 6-1 lists 
abbreviations used in the parts list and throughout the manual. Table 6-2 
lists all replaceable parts in reference designator order. Table 6-3 contains 
the names ajid addresses that correspond to the manufacturers' five-digit code 
niunbers . 

6-3. ABBREVIATIONS. 

6-U. Table 6-1 lists abbreviations used in the parts list, the schematics and 
throughout the manual. In some cases, two forms of the abbreviation are used: 
one all in capital letters, and one partial or no capitals. This occurs 
because the abbreviations in the parts list are always capitals. However, in 
the schematics and other parts of the manual, other abbreviation forms are used 
with both lowercase and uppercase letters. 

6-5. REPLACEABLE PARTS LIST. 

6-6. Table 6-2 is the list of replaceable parts and is organized as follows: 

a. Chassis -mounted parts in alphaniunerical order by reference designation. 

b. Electrical assemblies aind their components in alphanumerical order by 
reference designation. 

c. Miscellaneous parts. 

The information given for each part consists of the following: 

a. The Hewlett-Packard part number axid the check digit. 

b. The total quantity (Qty) in the instrxunent. 

c. The description of the part. 

d. A five-digit code that indicates the manufacturer. 

e. The manufacturer's part number. 

The total qusmtity for each part is given only once- -at the first appearance 
of the part number in the list. 
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6-7. ORDERING INFORMATION. 

6-8. To order a part listed in the replaceable parts table, quote the 
Hewlewtt- Packard part niimber and check digit, indicate the quantity required, 
and address the order to the nearest Hewlett-Packard office. 

6-9. To order a part that is not listed in the replaceable parts table, 
include the instrioment model number, instrument repair number, the description 
and function of the part, aind the number of parts required. Address the order 
to the nearest Hewlett-Packard office. 

6-10. SPARE PARTS KIT. 

6-11. A service kit is available. To order, please contact your local sales 
and service representative. 

6-12. DIRECT MAIL ORDER SYSTEM. 

6-13. Within the USA, Hewlett-Packard can supply parts through a direct mail 
order system. Advamtages of using the system are as follows: 

a. Direct ordering and shipment from the HP Parts Center in Mountain View 
California. 

b. No Maximum or minimvim on ajiy mail order (there is a minimum order a- 
mount, for parts ordered through a local HP office when the orders 
require billing and invoicing) . 

c. Prepaid transportation (A small handling charge for each order). 

d. No invoices--to provide these advantages, a check or money order must 
accompany each order. 

6-lU. Mail-order forms amd specific ordering information are available through 
your local HP office. Addresses and phone numbers are located at the back of 
this mamual. 
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Table 6-1. Reference Designators and Abbreviations 









REFERENCE DESIGNATORS 






A 


- assembly 


F 


- fuse 


MP 


— mechanical part 


U 


integrated circuit 


B 


= motor 


FL 


= filter 


P 


- plug 


V 


~ vacuum tube neon 


BT 


= battery 


IC 


integrated circuit 


Q 


- transistor 




bulb photocell etc 


c 


= capacitor 


J 


= jack 


R 


resistor 


VR 


vo Itage reg u 1 ator 


CP 


= coupler 


K 


= relay 


RT 


— thermistor 


W 


- cable 


CR 


- diode 


L 


= inductor 


S 


- switch 


X 


— socket 


DL 


- delay line 


LS 


^ loud speaker 


T 


-" transformer 


Y 


— crystal 


DS 


- device signaling (lamp) 


M 


= meter 


TB 


^ terminal board 


z 


~ tuned cavity network 


E 


= misc electronic part 


MK 


= microptione 


TP 


- test point 












ABBREVIATIONS 








A 


- amperes 


H 


- henries 


N/0 


- normally open 


RMO 


" rack mount only 


AFC 


- automatic frequency 


HOW 


- hardware 


NOM 


--■ nominal 


RMS 


- root-mean square 




control 














AMPL 


= amplifier 


HEX 


= hexagonal 


NPO 


~ negative positive zero 


RWV 


i-gygi-gg vvorking 






HG 


- mercury 




(zero temperature 




voltage 


BFO 


= beat frequency oscillator 


HR 


= hour(s) 




coefficient) 






BE CU 


= beryllium copper 


HZ 


- hertz 


NPN 


~ negative-positive- 


S-B 


s low-b low 


BH 


= binder head 








negattve 


SCR 


screw 


BP 


= bandpass 






NRFR 


= not recommended for 


SE 


selen ium 


BRS 


- brass 


IF 


= intermediate freq 




field replacement 


SECT 


" sectionlsi 


BWO 


= backward wave oscillator 


IMPG 


^ impregnated 


NSR 


^ not separately 


SEMICON 


semicond uctor 






INCO 


= incandescent 




replaceable 


SI 


-- silicon 


CCW 


counter-clockwise 


INCL 


- include(s) 






SIL 




CER 


- ceramic 


INS 


insulationied) 


OBD 


" order by description 


SL 


- slide 


CMO 


= cabinet mount only 


INT 


- internal 


OH 


— oval head 


SPG 


spring 


COEF 


= coeficient 






OX 


oxide 


SPL 


- special 


COM 


= common 


K 


= kilo^lOOO 






SST 


- stainless steel 


COMP 


= composition 










SR 


spl it ri ng 


COMPL 


= complete 


LH 


- left hand 


P 


" peak 


STL 




CONN 


- connector 


LIN 


- linear taper 


PC 


= printed circuit 






CP 


cadmium plate 


LK WASH 


- lock washer 


PF 


^ picofarads- 10 '2 


TA 


- tantal u tn 


CRT 


= catttode-ray tube 


LOG 


- logarithmic taper 




farads 


TD 


- time delay 


CW 


= clockwise 


LPF 


= low pass filter 


PH BRZ 


" phosphor bronze 


TGL 


- toaole 










PHL 


^ phlllips 


THD 


thread 


OEPC 


- deposited carbon 


M 


' milli=10-3 


PIV 


peak inverse voltage 


Tl 


= titanium 


DR 


= drive 


MEG 


meg-106 


PNP 


- positive-negative- 


TOL 


~ tolerance 






MET FLM 


metal film 




positive 


TRIM 


-- trimmer 


ELECT 


^ electrolytic 


MET OX 


metallic oxide 


P/0 


^- part of 


TWT 


— traveling wave tube 


ENCAP 


^ encapsulated 


MFR 


- manufacturer 


POLY 


■ polystyrene 






EXT 


= external 


MHZ 


= mega hertz 


PORC 


= porcelain 


U 


micro" 10 6 






MINAT 


- miniature 


POS 


=- positionis) 






F 


■■■ farads 


MOM 


- momentary 


POT 


- potentiometer 


VAR 


variable 


FH 


flat head 


MOS 


= metal oxide substrate 


PP 


- peak-to-peak 


VDCW 


dc working volts 


FIL H 


= fillister ttead 


MTG 


- mounting 


PT 


-- point 






FXD 


= fixed 


MY 


= "mylar" 


PWV 


^ peak working voltage 


W/ 


^ with 














W 


watts 


G 


- giga 11091 


N 


- nano (10-9) 


RECT 


- rectifier 


WIV 


working inverse 


GE 


- germanium 


N/C 


- normally closed 


RF 


^ radio frequency 




voltage 


GL 


= glass 


NE 


= neon 


RH 


- round head or 


WW 


- wirewound 


GRD 


= ground(ed) 


Nl PL 


^ nickel plate 




right hand 


W/0 


without 
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Table 6-2. Replaceable Parts List 



Reference 
Designation 


HP Part 
Number 


c 

D 




L/CoUl 1 p 11 UI 1 


MTr 
Code 


Mfr Part MiimKpr 




64601A 


9 


1 


TIMING ANALYSIS CnNTROL BOARD 


SB480 


64601 A 




64601-6&S01 


1 


1 


TIMING CONTROL BOARD 


2H480 


64601-66501 


fllCl 


0160-205S 


9 


65 


CAPACITOR-KXn .OIUF +80-20"/. lOOWBC CER 




01 60-205S 


ftlC2 


0160-2055 


9 




CAPACITOR-FXB .IIUIF +80-207. lOOWDC CFR 


?B480 


0160--20S5 


AtC3 


0160-2055 


9 




CAPACITOR -FXD .OlIJF +80-20^ lOOVDC CFR 


?.?f;MBO 


0160-20ro5 


fl l C4 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-207. lOOUDC CFR 


2 (.1480 


0160-2055 


AtC5 


0160-3879 


7 


3 


CAPACITOR FXIi .OIUF +-20% 1OOV0C CER 


i'?B480 


01j'>0-3B79 


A 106 


01 60-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CFR 


28480 


0 160-3879 


A1C7 


0121-0061 


1 


1 


CAPACITOR-V TRMR-CER S.5-1BPF 350V 


52763 


304322 S.5/18PF NPO 


A1C8 


0160-4383 


0 


1 


CAPACITOR-FXD 6.8PF +-.5PF 200WDC CE^R 


20932 


S024E0200RD689D 


A1C9 


0160-3874 


2 


6 


CAPACITOR-FXD lOPF +-.5PF 200VDC CER 


2B480 


0160-3874 


A'i CI 0 


0 1 60-3874 


2 




CAPACITOR-FXD lOPF +-.5PF 20QVDC CER 


2B480 


0 1 60-3874 


A1C11 


0 1 60-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


2I:H80 


0 160-2055 


A1C12 


0 1 60-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


01 60-3879 


A1C13 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOWDC CER 


2R48 0 


0160-2055 


A1C14 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 


A1C15 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


2(:)4B0 


016 0-20V55 


AlCt6 


0 1 60-20S5 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


Al CI 7 


0 1 60-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOUDC CER 


28480 


0 1 6 0-2 0^.'j5 


AlClB 


0 -140-0 197 


6 


2 


CAPACITOR-FXD 24(1PF +-57. SOOWDC MICA 


72136 


DM15F241 J0300UV1CR 


A1C19 


0160-5415 


1 


2 


CAPACITOR-FXD 36I10PF SOVtC 


2848 0 


0 160-5415 


Al C20 


0 1 60-5343 


4 


2 


CAPACITOR-FXD .04UF 5UU0C 


284t;!0 


016f) -5343 


A1C21 


0160-5342 


3 


2 


CAPACITCJR-FXD , 4UF 50VDC 


2!:14B0 


0 1 6 0-5342 


Al C22 


0160-3874 


2 




CAPACITOR-FXD 1 OPF +-.5PF 200MDC CER 


2B480 


0 1 60-3874 


A1C23 


0160-5341 


2 


2 


CAPACITDR-FXD 4UF 50VDC 


28480 


0160-5341 


A1C24 


0160-2 055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 


A1C25 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28 480 


0 160-2055 


A1C26 


0 1 60-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


2 8480 


0160-2055 


A1C27 


0160-3874 


2 




CAPACITOR-FXD lOPF +-,5PF 200VDC CE:R 


2B480 


0 1 6 0-3874 


AlCZa 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A1C29 


0160-4813 




3 


CAPACITOR-FXD IBOF'F +-5% lOOWDC CER 


28 480 


0160-4813 


A1C30 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160--2055 


Al C31 


0 1 6 0-2055 


9 




CAPACITOR-FXD .flllJF +80-20% lOOUDC CFR 


;■> j:)4B 0 


0160-2055 


Al C32 


0 1 6(l-4492 


2 


2 


CAPACITOR-FXD lOPF +-5% 2()0UDC CER 0+ -30 


28480 


0 1 60-4492 


A1C33 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CFR 


28460 


0160-2055 


A1C34 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 


A1C35 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


284B0 


0 1 60-2055 


A 1 C36 


0160-2 0 55 


9 




CAPACITOR-FXD .OIUF +B0-2t)7, lOOUDC CER 


28480 


0 1 60 -2055 


A1C37 


0160-2055 


9 




CAPACITOR-FXD .OIUF fBO 21)7. IDDUDC CER 


2R480 


0 1 0-2 055 


A1C38 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOQUDC CER 


2848 0 


0160-2055 


A1C39 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 


A1C40 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOUDC CER 


28480 


0160-2055 


Al C41 


0160-2055 


9 




CAPACITDR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2 055 


Al C42 


0 1 60-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0 1 60-2055 


A1C43 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOUDC CER 


28480 


0160-2055 


A1C44 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 


A1C45 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0 160-2055 


A1C46 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


01 60-2055 


A1C47 


0160-2055 


9 




CAPACITOR-FXD .OllJF +80-20% lOOUDC CER 


28480 


0 1 6Q~2055 


A1C48 


0160-4813 


1 




CAPACITOR-FXD 180PF +-S% lOOUDC CFR 


28480 


0160-4813 


A1C49 


0160-3874 


2 




CAPACITDR-FXD inPF (-,5PF PnOUDC CFR 


28480 


0160-3874 


Al CSO 


U 1 60-4492 


2 




CAPACITOR-FXD 18PF -t — 5% 200VDC CFR 0* — 30 


28480 


U A r> f "f T t_ 


A1C51 


0160-2 055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


2 8480 




Al C52 


0 1 60-2055 


9 




CAPACITOR-FXD .fllElF +80-20% lOOUDC CFR 


t. M *T CHJ 


u I r> u u \.i \j 


A1C53 


0140-0199 


6 




CAPACITOR-FXD 240PF +-57. 300WDC MtCA 


72136 


DM15F241JO3110WyiCR 


A1C54 


0160-5415 


1 




CAPACITOR-FXD 3600PF 51)UI>C 


28480 


0160-5415 


Al C55 


0160-5343 


4 




CAPACITOR-FXD . 04UF 5I)VDC 


2848(3 


016 0 -5343 


Al C5fa 


0 1 60-5342 






CAPACITOR-FXD .4UF 50UDC 


284!'iO 


U 1 O U .J J 1 1... 


A1C57 


0160-3874 


2 




CAPACITOR-FXD lOPF +- . 5PF 200UDC CER 


?.'8480 


0 1 60-3B74 


A1CS8 


0160-5341 






CAPACITOR-FXD 4UF 50UDC 


28480 


0160-5341 


A1C59 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 


A1C60 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CFR 


28480 


0160-2055 


A1C61 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 










LRrHUri 1 UK~r aU >UlUr +dU~i;..UX lUUVUl. L-r K 


2 i't 4 8 0 


0 1 60-2055 


A1C63 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-30';; lOOVDC CER 


28480 


0160-2055 


A1C64 


0160-2055 


9 




CAPACITOR-FXD .OIUF +90-20% lOOVDC CER 


2848 0 


0160-2055 


AlC&S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +BD-2A)X lOOVDC CER 


2848 0 


0160-2055 


AtC66 


0160-2055 


9 




CAPACI.TQR~FXD .OlUF +80-207, lOOVDC CER 


28480 


0160-205S 


A1C67 


0160-2055 


9 




CAPACTTOR-EXD .OIUF +«0 20% lOOVDC CER 


28480 


016 0-2055 


A1C6S 


0160-2055 


9 




CAPACITOR-FXD .OUIF +m~?A)% lOOVDC CER 


28480 


0160-2055 


A1C69 


0160-2055 


9 




CAPACITDR-FXD .OIUF im-?.{)X lOOVDC CER 


28480 


0160-20S5 


A1C70 


0160-2055 


9 




CAPACITOR-FXD .OtUF +80~20X lOOVDC CER 


28480 


0160-2055 



See introduction to ttiis section for ordering information 
♦Indicates factory selected value 



Replaceable Parts - Model 6U6OIA 



Table 6-2. Replaceable Parts List (Con't) 



Reference 
Designation 


HP Part 
Number 


c 

D 


Qtv 


Dpsnrintlon 


Mfr 
Code 


Mfr Part Number 

■ Till I Ulh IVUIIlM&l 




n 1 t n — M (1 1"-; 






LRr Ml., .1. 1 1 JK r AU .OlUr HJU— 20/1 lUUVUL Lr.K 


28480 


0 1 60 — 2 055 


Al C7'^ 


0 -1 ^ n n n c--cr 

U 1 oU - C.U ^ju 


9 




CAP AC ,[TOR~F XD .OIUF +B0-20% lOOVDC CFR 


28480 


0160-2055 


ftlC73 


0160-2055 


9 




CAPAniTOR-FX» ,01I.IF +B0-2OX lOOVBC CER 


2B4S0 


0160-20SS 


A 1074 


0160-4813 


1 




CAPACITOR-FXD IBOPF +-S% lOOVDC CER 


284B0 


0160-4813 


Al C7S 


0 1 60-2055 


9 




CAPACITBR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A 1 C76 


0 "1 60-20 55 


9 




CAPAC.[TDR-FXI) .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


Al C77 


I) 1 60-2055 


9 




CAPACITOR FXD .OlOF +80-20% lOOVDC CER 


28480 


0160-2055 


AlC7a 


0160-2055 


9 




CAPACITOR-FXB .OIUF +80-20% lOOWDC CER 


28480 


0160-2055 


A1C79 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOWDC CER 


2B480 


0160-2055 


Al C80 


0 1 60-2055 


9 




CAPACITOR-FXD .OIUF +B0-20% lOOVDC CER 


28480 


0160-2055 




U 1 60— c:U5.J 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


2B4B0 


0160-2055 


A 1 C8?. 


0 1 60-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A1C83 


0140-019B 


5 


1 


CAPACITOR-FXD 200PF +-S% 300WDC MICA 


72136 


DM15F201 J03O0UU1CR 


Al CB4 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOWC CER 


28480 


0160-2055 


A1CB5 


0160-205S 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A1C86 


0160-4808 


4 


1 


CAPACITOR-FXD 470PF +-57. lOOUDC CER 


28480 


0160-4808 


A1C87 


0160-2055 


9 




CAPACITIIR-FXD .OIUF +80-20% lOOVDC CER 


2S480 


0 160-2055 




0 1 60—2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOttUDC CER 


28480 


0160-2055 


A1L8/ 


0 1 60—2055 


9 




CAPACITOR- FXD .011.JF +80 -^OX lOOUDC CER 


28480 


0 1 60-2055 


Al C90 


0 1 60—2055 


9 




CAPACITCR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A1C91 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0 16 0-2 0 55 


A 1 C92 


0 160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A1C93 


0160-2055 


9 




CAPACITOR-FXD .OUIF +80-20% lOOVDC CER 


2 8481) 


(116 0-2 055 


A1C94 


0180-0374 


3 


3 


CAPACITOR-FXD 10UF+-10% 20VDC TA 


56289 


15nD106X9020B2 


A1C95 


OlBO-0374 


3 




CAPACITOR-FXD 10UF+~10% 20VDC TA 


56289 


15OD1O6X9020B2 


A1C9& 


0180-0374 


3 




CAPACITOR-FXD 10UF+-10% 20UDC TA 


56289 


1SOD106X9020B2 


AlCRl 


1901-0040 


1 


1 


DIODE-GUITCHING 30V 50MA 2NS DO-35 


28480 


1901-0040 


AlJl 


12.50-0543 


B 




CONNECTOR-RF SM-SNP M PC SO-OHM 


284B0 


1250-0543 


A1J2 


1250-1189 


0 




CONNECTOR-RF SMB FEM PC 50-OHM 


28480 


1250-1189 


Al J3 


1250-0543 






CONNECTOR-RF SM-SNP M PC 50-OHM 


28480 


1250-0543 


A1J4 


1250-1189 


0 




CONNECTOR-RF SMB FEM PC SO-OHM 


28480 


1250-1189 


Al LI 


910 0 — 2247 






irtuuulUK Kl — l.M— ni..W lUUNn 10% .10nDX,26LU 


28480 


910 0-2247 


Al L2 


y I uu ~Cf:i4a 






INDUCTOR RF-CH-MLD 120NH 10% .105DX.26LG 


28480 


91 00-2248 


AlMPl 


14B0-0116 


8 


1 


PIN-GRV .062-IN-DIA .a5-IN-l..G STL 


28480 


1480-0116 


A1MP2 


64601-BSOOl 


6 


1 


BOARD EJECTOR 


28480 


64601-850 0 1 


Al MP3 


D-toiJ 1 onu II/..; 




1 


BOARD E.TECTOR 


2B480 


64601-85002 


A 1 ^ 




7 


3 


CONNECTOR-R ft. P 1 MALE PLUG 


20 480 


1258-0182 










(XTNNECTiJR - R i P 1 MALE PLUG 


28480 


1258-0182 


A1P3 




7 




CONNECTOR-R !. P 1 MALE PLUG 


284B0 


1258-0182 


A 1 IJ 1 


■| V.'i ^ .... /I 0 '1 

1 d . f t u ..1 y J 


6 




f R ANf.rKn OR NPN !)T PD-lBOhW 1 T-"-4(.7HZ 


25403 


BFR-90 


AilV' 


21 0 0-3352 


7 


4 


RI-.S1 l!TUR-l RMR IK 10% C iiSIOE AD.T 1-IRN 


28480 


21 0 0-3352 




21 00-3352 






RESI STOR-TRMR IK 10% C SIDE-AD.I 1-TRN 


28480 


21 0 0-3352 


A1R3 


210 0-3351 


6 


;:, 


RES.i:STOR-TRMR 500 1 0% C SIDE-ADJ 1-TRN 


28480 


ai 0 0-3351 


A1R4 


21 00-3352 


7 




RESISTOR-TRMR IK 10% C SIDE-ADJ 1-TRN 


28480 


210 0-3352 


AiRb 


21 0 0-3352 


7 




RESISTOR-TRMR IK 10% C BIDE-ADJ 1-TRN 


2B4B0 


210 0-3352 


A IR 6 


21 00-3351 


6 




RESISTOR-TRMR 50 0 lOZ C SIDE-ADJ 1-TRN 


28480 


210 0-3351 


AiR7 


U / J/ — U(:.'.«U 


3 


4 


RESISTOR IK 1% .125W F TC-0+-100 


24546 


C4-1/8-TO-1001-F 


A1R8 


0757-0401 


0 


3 


RESISTOR 100 1% .ia5U F TC=0+-100 


24546 


C4-l/3-T0-10dl-F 


A1R9 


0757-0394 


0 


1 


RESISTOR 51.1 1% .125M F TC'-'0+-100 


24546 


C4 1/B-T0-51R1-F 


AlRl II 


0757-02BO 


3 




RESISTOR IK 1% .125U F TC=0-< 100 


24Vi46 


C4 -1 /8- r O-lOOl -F 


AlRll 


0757-0280 


3 




RESISTOR IK 1% .125U F TC=0+-100 


24fi46 


C4 1/8-TO-lOOl-F 




0757- 0410 


1 


1 


RESISTOR 301 1% .125U F TC=0+--100 


24546 


C4-1/B-TO-301R~F 


A1R13 


0757-0426 


9 




RESISTOR 1.3K 1% .125U F TC:=0 + -100 


24546 


C4-1/8-TO-1301-F 


A1R14 


0757-0 427 


0 




RESISTOR l.SK 1% .125W F TC=0+-100 


24546 


C4 1/8-T0-1501-F 


A1R15 


0757-0414 






RESISTOR 432 1% . 1 25U F TC==0+-100 


24546 


C4-l/a-T0-432R-F 


A1R16 


0698-3132 


4 


1 


RESISTOR 261 1% .125U F TC=0< 100 


24546 


C4-1/8-T0-261 0~F 


A1R17 


0757-0405 


4 


1 


RESISTOR 162 1% .125U F TC=0+-100 


24546 


C4-1/B-T0-162R-F 


A1R18 


0757-0391 


7 


6 


RESISTOR 39.2 1% .12SU F TC=0+-100 


21546 


C4-1/S-T0-39R2~F 


A1R19 


0757-0391 


7 




RESISTOR 39.2 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-39R2-F 


A1R20 


0757-0391 


7 




RESISTOR 39.2 1% .125U F TC=0+-100 


24S46 


C4-1/8-T0-39R2-F 



See introduction to tiiis section for ordering information 

♦Indicates factory selected value - 

CTL 6-5 



Replaceable Parts - Model 6U60IA 



Table 6-2. Replaceable Parts List (Con't) 



Reference 
Designation 


HP Part 
Number 


C 
D 


Qtv 


Description 


Mfr 
Code 


Mfr Part Number 


A1821 


0757-0391 


7 




RESISTOR 39,2 l/J . 125W F TC=0+~100 


H4546 


C4-11 /8-T0-39R2~F 


A l R22 


0757-0391 






RESISTOR 39 .2 1% , 12SU F TC=0+-1 0 0 


24546 


C4~l /a-T0~39R2-F 


A1R22A 


0757-0391 


7 




RESISTOR 39^2 1% ! i2SU F TC=0+-iOO 


24S46 


C4-1/8~T0-39R2-F 


A1R2;5 


0757-0407 


6 




RFSIBTOR 200 1% .125W F TC-=Ot-100 


24546 


C4-1/8-T0-201 F 




if / \J f \J ^ V / 






RFStBTflR ?00 1% .IPIriW F TC — 0+— 100 


24546 


C4 "1 /B~T0-201 ~F 






^ 




I5FHTBTUR 511 \X .1P5U F TC— Oi— 100 


24546 


C4-1 /8-Tfl-511 R'-F 


A1R26 


0757-0416 


7 




RES:i:STGR 511 17. ,t25W F TC = 0+~100 


24546 


C4 -l/S-TO-StlR-F 


AIR 27 


07157-0416 


7 




RFSJIBTGR 511 17. . 125U F TC; = 0+-100 


24546 


C4- 1/8-T0-511R -F 


A 'l R28 


\} / vi/ U*Tla 


^ 




DpcTCTno •'ii 1 IV 1 o^iu p Tf— 04— 1 nn 


24546 


PA — 1 /H— Tl\— Si 1 P— P 


Al R29 


U / t.1 / U "t u / 






oceTRTrip 7>nn iy 1 psu p Tr=sn+~inn 

n C D .L « J 1 LJ n £H} li X Al 1 X A.. iJ W r M ^ — U — A U U 


?4546 


PA— 1 /B— T(l--?n 1 --P 


At R30 








DPC T GTflff 5fl fl IV 1 '!>'^Lt IT TP' — fl +— 1 fl fl 
KCD J. oiUK CtlU Iai il r 1 Li — U t— 1 U U 


24546 


PJ--1 /D— T n~-'3fl 1 —P 


A-1R31 


0757-0426 


9 




RESISTOR 1,3K IX .12SU F TC=0i-10O 


24546 


C4-1/S-TO-1301-F 


A1R3;^ 


0757-0427 


0 




RESISTOR 1.5K IX .125U F Tr.=0+-10 0 


24546 


C4-1/8-TO-1501-F 










K r.Di 1 UK *Ti5t «A • I c-Zivt r m^—wt- luu 


^■^".'^^ 


f A .... 1 /D_Tfl_Jl70D._Er 


AIR^^ 


U / D/— U citJU 






D cc T OTnD i u iv c Tf — ftj. -inn 
KCLblblUK IR JA ilir^DW r IL.—lJ-l — lUU 


24^>46 


PA i /£i T fl 1 n n H c 




n7S7~ n ^ n 1 






pccTciTciD inn iv i5>RLi P Tr~n.4.~inn 


24546 


^A^—^ /D_Tn...in-i .... c 


AI.R36 


0757-0416 


7 




RESISTOR Sll IX ,12SU F TO0+-100 


24546 


C4-1/B-T0-511R-F 


A1R37 


0757-0407 


6 




RESISTOR aoo IZ ,125U F TC=0+-100 


24546 


C4-1/8-T0-201-F 




if / □/ — umu 1 






DPCTCxno inn iv i "aEtt.i c tp — n j < n n 

Kr-o J.o I UK 1 U U 1 A . I i.-uW r 1 L.—U ^ — 1 U U 




1 / b- 1 U — 1 UI— r 


AM PI 


i;^5o~i7;57 


4 


1 


COAXIAL TEST POINT 


2 84 BO 


1250-1737 




0-.560 — 05i35 






1 tKniNHL 1 r-b 1 rU.lN 1 rl.iJ 


n 11 n n n 
U It I) U u 


nrj T>Ero ov rir-cpo t d t t riM 
UW-UtK Di JJr.bt.K .Lr 1 XUN 


2 . Ip]: 


If J> 0 U U xJ i3 x3 






'IPO M TUAt 7'PCT P n T fJT P Pft 
1 K. K n .1 n H L. 1 c. I) 1 r Lj .1. ("i 1 r Li w 


n n n n n 


nii^ 71PP n Y npf ;pp tpt t nw 




U ooU— U ..t^^o 






1 t.K n X Nfii- 1 r.o 1 r V,! 1 N 1 r \..if 


n n n <\n 
U U 11 u u 


UKI.lt.K dT XJ|-bl..r!Xr 1 XUN 


AITP 


IJ .5 0 y — U D 0 ij 






1 r. K n .1. N f iL 1 t. 1 r t.) J, FN I r i,-r.i 


n n II 11 n 
U (I 1) u u 


UKUt::K tfi Utbl/KXr 1 XUN 


A). TP 6 


0360-053S 


0 




TFRhi:NAi_ TEST POINT PCB 


000 00 


ORDER BY DESCRIPTION 


A n p 7 


0 if> 0 0 "^"i 'i^'i 


0 




IFRhJNAL TFST PHJNT PV.h 


u u u u u 


npnpi? F(Y nFQpR T PTT nw 

u r.. IX T i> C- cn / Jx ,j, r 1 J. 


A 'l TP 8 


U ^!) □ U U .J VJ J 






T FP M T Wai TPPT P n T WT P P R 
1 r.. K n J. Pi H 1- I r, 1 r ^.i x it i r i.. £■ 


U IMP U " 


nw riPB n Y TH"t:;pD t p t i nw 


A 1 T P 9 


(1 36 0 — 0 ?^>3!^j 


Q 




TFRMTNAL T'ETiT PQ).NT PCB 


0 DO 0 0 


DRT)F R F'Y DESC^R JPl ION 


A 'l TP 1 0 










n n n n n 

u 11 11 u u 




AlTPll 


0360-0535 


0 




TERMINAL TEST POINT PCS 


ooooo 


ORDER BY DESCRIPTION 


A 1 TP 1 2 


n~XA n _ni5:")['=: 








n n n (III 
U IMI U u 


UK UclK 1? T Ul~ bL-K Xr 1 XUN 


AlUl 








TP— t^Pl AV 




1 Kiriid.—'^ n nn 


Al U2 


1 i'\ 1 (1 — 






MPTunotf — op<5 1 n— QTPA^n n niJM y o 


ni 1 -il 


CI. U n *r / 1 










TP MTQP PPl 1 A.-TMP 


0 726 S 


PI n I1 1 APP 


A1U4 


1820-1359 


5 


1 


IC MUXR/DATA-SEL ECL 4-TO-l-LINE BUAL 


04713 


Mr;i0174P 


A1U5 


1820-1225 


4 


3 


IC FF ECL D-M/S DUAL 


0470 


MC10231P 


A 'l Uo 


1 (:i 1 U ~ U I'i / 1 


7 


9 


Nfc. I UUKK— Khb 1 ll —b iriiU U . U UHn X V 


01121 


210 A20 1 










TP DPIJO fPI I T MC DPIID TRI "S— T KtP 
1 L. KtjVK r:.l.-L, L, J. tVfc. Kl.jVK 1 t l_ n. 1 IVr 




M P 1 fl "3 1 /-I 


a1 U8 






1 


TP DPtlD CPt 1 Tkirr DPIID nilATi O-.TklD 

iU KLvK t-l.'L. UNb K l.>vK UUhX) li 1. Nr 


0471 3 


Mf'* i ^ O'^l 

nb 1 foVicU 


A1U9 


IBl 0-0272 


8 


7 


NETUORK-REB 10~SIP330.0 OHM X 9 


01121 


21 0A331 


A 1 UI 0 


1 020-21 93 


7 


5 


IC FF ECL D-M/S PDS-EDGE-TRIG COM CLOCK 


04713 


MC10176L 




1 82 0 —2 1 93 






TP pp pri T>— M /Q pnR— pnrp—TO t p phm pi npi; 




MP 1 n 1 "7 Al 
riLr X U 1 / OL. 


A'l 111'^ 


i j:i 1 n — n '37? 

1 (.1 i U U 4- / c 








0 11 ^1 




Al nil 








TP PATV" FPi awn-riR 


0471 3 


MCI 01 2 IP 


AiUl,4 


1810-0272 


8 




NETWORK-RES iO-SIP330,C OHM X 9 


01121 


2iOA33i 


AiUlS 


1B20-2193 


7 




IC FF ECL 0~M/5 P QS-EDCE-TK ].G COM CLOCK 


04713 


MCi6i76L 


A 1 U 1 6 


181 0-0271 


7 






0 1 1 (.. 1 


oi nt?i n 1 


Al U17 








TP PATP PP! Ahin— no 




MP 1 n -1 ^ i D 


1 11 n <^ 

M A U i CJ Pl 


1 ni ft.-.n^im 






Nt 1 WUKK K t.b iU bXrlUUiUft Unn a t 


n 1 1 Ti 


c 1 U A 1 U *l 




1 Ml u U D*( i 






IkllTTUnDI/ -..DCC i! CTD Mill TT.-.IJAt 1(17 

Nt, 1 WUKK Kr.b o bXr nlJL 1 I "'vRL.l.Jt 


?i348[) 


1 ox u— urj*t 1 


ftlUl? 


lf.!20-0802 


1 


6 


IC GATE ECL NOR QUAD 2-INP 


04713 


MCI 0102P 


A1U20 


1810-0271 


7 




NETUORK-RES 10-SIP200,0 OHM X 9 


01121 


21 0A2O1 


Al in^ 


1 ocu — Uo u c. 


1 




Tl"* PATr^" trpi kino miArs d. T^to 


04/13 


nl- i U 1 Oiir 










TP PKJT 0 PPl f( T -III IT WAR Y R — <^ P nC — PT^PP--TD T P 




M 1 i. "7 n I 

riU 1 1> / 










TP cri;7 trn Ti-.-M /c tmiai 


047 1.3 


nL 1 \) tt-Jl r 


A 11.124 


1820-0796 


2 


1 


IC GATE ECL NOR QUAD 2-INP 


04713 


MC1662L 


Aiuajj 


111111-0272 


8 




NETUORK-RES 10-S1P330.0 OHM X 9 


01 121 


21 0A331 


Al l.Ji-..6 


1 0 1 U - u id / 1 






Nt. 1 WUKK Kir.b 1 » b J. r dU il ■ u <..'i In a t 




2 1 uA20 1 


A i U27 


1820—0802 


1 


6 


XC GATE ECL NOR QUAD 2— INP 


0 1^9^' 






I IrfiiU — 1 /^U 


6 




TP err TTI 1 c n. TVDtr o nc-.c TM""C — T L> T P nriM 
X L. h I 11 L- Lb V 1 T r t r Ub t I.Mr?i:: 1 K i Li LLln 




bN/'tLbtZ/JN 


A1U29 


^81 0-0402 


6 




NETWORK RES 16-DIP330.0 OHM X 8 


01 IHl 


3166331 


A1U3I) 


lBlO-0243 


3 


J 


NETWORK-RES 16-DIP6.8K OMM X 8 


01121 


3t6B682 


A1U31 




^ 


2 


TOiWnTCiTnft ARRAY 1A-PTN PI QTP TlTP 


2B480 


1 Rsn-n n^A 

X D'JO U ll*J*T 


A'1U32 


1 — U U Uc 




2 




31 585 


CA30 45 


A1U33 


181 0-0271 


7 




NETUORK-RES 10-SIP20 0.0 OHM X 9 


01121 


210A201 


A1U34 


lii!20-1320 


0 




IC RCWR ECL LINE RCVR TPL 2-INP 


04713 


MO10216L 


A1U35 


1820-1946 


6 


3 


IC GATE ECL DUAL 


04713 


MC10117L 


A1U36 


1NB4-S00a 


9 




IC-DELAY 


28400 


1NB4-5008 


Aiu;37 


1NB4-5008 


9 




IC -DELAY 


28480 


1NB4-5008 


A 1 U38 


1NB4-5110B 


9 




IC-DELAY 


2848 0 


1NB4-5008 


A 1 1J39 


1820-1993 


3 


1 


IC MUXR/DATA-SEL ECL QUAD 2-INP 


04713 


MCI 0158L 


A1U40 


1820-1225 


4 




IC FF ECL D-M/S DUAL 


04713 


MC10231P 


Anl41 


1810-0271 


7 




NETUDRK-RES 10-SIP200.0 OHM X 9 


01121 


21 0A201 


A1U42 


1820-1946 


6 




IC GATE ECL DUAL 


04713 


MC10117L 


A1U43 


1820-0802 


1 




IC GATE ECL NOR QUAD 2-lNP 


04713 


hCl 0102P 




1820-1730 


6 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


0 1 295 


SN74LS273N 


A1U45 


iaiO-0402 


6 




NETUORK-RES 16-DIP330.0 OHM X B 


01.121 


316B331 



See introduction to tliis section for ordering information 
♦Indicates factory selected value 



Replaceable Parts - Model 6U60IA 



Table 6-2. Replaceable Parts List (Con't) 



Reference 
Designation 


HP Part 
Number 


c 

D 


Otv 


Descriotion 


Mfr 
Code 


Mfr Part Number 


Al U46 


1858-0054 


4 




7RANSTBT0R ARRAY 16 PIN Pl.TiTC DIP 


2B480 


1 858-0 054 


A'iU47A 


1810-0281 


9 




NETWnRK-RES 10~SIP10().01< GiiM X 9 


01121 


21 OAl 04 


AUJ47 


18?n-0 0 02 






TRANSISTOR ARRAY 14- PIN CER DIP 


3L585 


CA3045 


A-1U48 


1020-0780 


4 


1 


IC BRWR TTL LINE DHVR QUAD 


27(114 


Bsa831N 


A1U49 


18?*0-1 052 


5 


2 


IC XLTR ECL ECL- TO -TTL QUAD 2~INP 


04713 


MCI 01 25l_ 


A'1U50 


lf:120-1946 


6 




IC GATE ECL DUAL 


04713 


MC 1 0 1 1 7L 


A1U51 


1820-0817 


8 




IC FP ECL D~M/B DUAL 


(J 47 1 3 


MC10131P 


A1U52 


1820-1788 


4 


1 


IC CNTR ECL BIN SYNCHRO POS-EDGE-TRIG 


07263 


F10016DC 


A1U53 


1810-0271 


7 




NETWORK-RES 1 0-SIP20 0 . 0 OMM X 9 


01121 


21 0A2O1 


A1U54 


1 820-0802 


1 




IC GATE ECL NOR QUAD 2--INP 


047 13 


MCI 0 1 02P 


A1U55 


1 820-0815 


6 




IC GATE ECL AND-OR 


0 471 3 


MC1[I121P 


A1U56 


1 B20-1 1 96 


8 


3 


IC FF TTL LB D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


AUI57 


1818-1596 


7 


3 


TC CMOS 4096 ( 4I< ) STAT RAM 5B-NS 3 S 


S4013 


HMfcl47P-3 


Alusa 


1818-1596 


7 




IC CMOS 4096 (4K) STAT RAM 55-NS :5-S 


S4013 


HM6147P-3 


AtU59 


1 818-1 596 


7 




IC |:;M0S 4096 (4K) BTAT RAM 55 NS 3 B 


S40r3 


HM6 1 47P-3 


AIU60 


1820- 1677 


0 


1 


IC FF TTL S D-TYPE OCTL 


0 1 295 


SN74S374N 


A1U61 


1820-06?'9 


0 


1 


IC FF TTL S J-K NEC- EDGF-T R IG 


0 1295 


SN74S1 1 2N 


A 1 U62 


1820 -10 77 


4 


1 


IC MUXR/DATA-SEL TTL S 2-TO-l-LINE HUAD 


01295 


SN74S157N 


AUJ63 


1820--()69;5 


fit 


3 


IC FF TTL S D-TYPE P IIS -EDGE-I R I G 


01 295 


SN74S74N 


A1U64 


1B20-1 052 


5 




IC XLTR ECL ECL-TO-TTL QUAD 2-INP 


04713 


MCI 0125L 


A1U65 


181 0-01^71 


7 




NETWORK RES 10-SIP200.0 OHM X 9 


0 1 1 2 1 


21 0A2 0 1 


AtU66 


1820-1944 


4 


1 


IC LCH ECL D-TYPE POS-EDGE-TRIG DUAL 


0 4713 


MC10130L 


A1U67 


1820-0802 


1 




IC GATE ECL NOR QUAD 2-INP 


0 4713 


MClOl 02P 


A1U68 


1810-0271 


7 




NETWORK-RES 10-SIPaOO.O OHM X 9 


01121 


210Aa01 


A1U69 


1 820-1 400 


7 


1 


IC GATE ECL AND QUAD 2-INP 


0 471 3 


MCI 01 04P 


AiU70 


1810-0272 


8 




NETWORK-RES 1Q-SIP330.0 OHM X 9 


01121 


21 0A331 


AlU7i 


1820-2193 


7 




IC FF ECL D-M/S POS-EDGE-TRIG COM CLOCK 


04713 


MC10176L 


A1U72 


1810-0272 


8 




NETWORK-RES 10-SIP330.0 OHM X 9 


01121 


21 0A331 


A1U73 


1820-2193 


7 




IC FF ECL D-M/S POS-EDGE-TRIG COM CLOCK 


0 4713 


MC10176L 


A"), U74 


1820-0817 


S 




IC FF ECL D-M/S DUAL 


0 4713 


MC 1 0 1 3 1 P 


Al U75 


1 Gl 0 "()2B() 


8 


1 


NEIUORK-RES 10-SIP10,()K OliM X 9 


01121 


21 OAl 03 


A l U76 


lB2t)-1641 


B 


1 


IC DRVR TTL LS EUlS DRyR HEX 1-INP 


0 1 295 


SN74I S36;-jAN 


A1U77 


1B16-13(IG 




1 


IC TTL L 1024 (IK) STAT RAM 75-NS 3-8 


07263 


93I..422PC 


A1U7B 


1B20-1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS161AN 


Al U79 


6460 1 -1 0 0 02 


0 


1 


IC-7(^il 1 A- 5 FORMAT 


28 too 


64601-10002 


A l U8 0 


64601 -1 0001 


9 


1 


ROM-PROGRAMMED 5-'CHAR 


2S480 


64<;.0 1-1 0 001 


A1U81 


1 820-1 076 


3 


1 


IC FF TIL S D lYPE POS-EDGE-TRIG CLE!AR 


0 1 295 


SN74S174N 


AIU82 


1820-1197 


9 


1 


IC GATE TTL LS NAND QUAD 2-INP 


0 1 295 


SN74LS0 0N 


A1U83 


1820-1158 




1 


IC GATE TTL 8 AND-OR-INV DUAL 2-INP 


01295 


SN74S51N 


Aiue4 


1820-0693 


8 




IC FF TTL S D-TYPE POS-EDGE-TRIG 


01 295 


SN74S74N 


A1U8S 


1 820-1 917 


1 


1 


IC BFR TTL LS LINE DRVR OCTL 


01295 


SN74LS240N 


A l U86 


1820-1 1 73 


1 


1 


IC XLTR ECL TTL-TO-ECL QUAD 2-INP 


04713 


MC10124L 


A1U87 


181 0-0272 


8 




NETWORK-RES 10-SIP330.0 OHM X 9 


01121 


21 l)A331 


A1U88 


1820-1322 


2 


1 


IC GATE TTL S NOR QUAD 2-INP 


01 295 


SN74S02N 


A1U89 


1820-0269 


4 


1 


IC GATE TTL NAND QUAD 2-INP 


01295 


SN7403N 


AJIU90 


1820-2799 


9 


1 


IC-SN74LS259 


284B0 


IB? 0-2799 


A1U91 


1820-1216 


3 


1 


IC DCDR TTL LB 3-T0-8-LINE .S- INP 


01295 


SN74LS13nN 


A'1U92 


1820-1196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A1U93 


1820-1 196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


0 1 295 


SN74LS174N 


A1U94 


1820-1475 


6 


2 


IC CNTR TTL S BIN SYNCHRO POS-EDGE-TRIG 


07263 


93S16DC 


A1U95 


1820-1475 


6 




IC CNTR TTL S BIN SYNCHRO POS-EDGE-TRIG 


07263 


93S16DC 


A l U96 


1 820-1 430 


3 




IC CNTR TIL- LS BIN SYNCHRO PQS-EDGE-TR IG 


0 1 295 


SN741 S161AN 


Al U97 


1 820-1 451 


8 


1 


IC GATE TTL S NAND QUAD 2-INP 


0 1 295 


SN74B38N 


At U98 


1 820-1 191 


3 


1 


IC FF TTL S D-TYPE POS-EDGE-TRIG COM 


01295 


SN74S175N 


A1U99 


1820-0686 


9 


1 


IC GATE TTL S AND TPL 3-INP 


0 1 ;S95 


SN74S11N 


AlUlOO 


182 0-0693 


3 




IC FF TTL S D-TYPE POS-EDGE-TRIG 


01295 


SN74S74N 


Al IJl 01 


1 820-0683 


6 


1 


IC INV TTL S HEX 1-INP 


01295 


BN74B04N 


Al XUl 


1 200-0541 


1 


4 


SOCKET-IC 24-CONT DIP DIP-SLDR 


2B4S0 


1200-0541 


Al XU13 


1200--0607 


0 




SOCKET-IC 16-CDNT DIP DIP-SLDR 


2B480 


120 0-0607 


A1XU17 


1200-0607 


0 




SOCKET-IC 16-CONT DIP DIP-SLDR 


2i"14B0 


1200-0607 


A1XU19 


1200-0607 


0 




SOCKET-IC 16-CDNT DIP DIP-SLDR 


204BO 


1200-0607 


AIXU21 


1200-0607 


0 




SOCKET-IC 16-r,aNT DIP DIP-SLDR 


20480 


1200-0607 


AlXUas 


120 0-0 6 0 7 


0 




SOCKET-IC 16-CnNT DIP DIP-SLDR 


2LMR() 


1 200-0607 


Al XU28 


1300-0639 


8 


3 


SOCKFT-IC 20-CONT DIP DIP-SLDR 


28480 


1200-0639 


A1XU31 


120 0-0607 


0 




B01:KET-IC 16-CONT DIP DIP -SLDR 


28480 


1200-0607 


AtXU32 


1200-0638 


7 


7 


SOCKET-IC 14-CONT DIP DIP-SLDR 


28480 


1200-0638 


A1XIJ36 


1200-0541 


1 




SOCKET-IC 24-CONT DIP DIP-SLDR 


2B480 


1200-0541 


A1XU37 


1200-0541 


1 




SQCKET-IC 24-CONr DIP DIP-SLDR 


28480 


1200 -0541 


A1XU38 


1200-0541 


1 




SOCKET-IC 24-CnNT DLP DIP-SLDR 


284S0 


1200-0541 


A1XU44 


1200-0639 


8 




SOCKET-IC 20-CONT DIP DIP-SLDR 


28480 


i;:!0 0 -0539 


A1XU46 


1200-0607 


0 




SOCKET-IC 16- CnNT DIP DIP-SIJ>R 


2848 0 


120 0-0607 


A 1 XU47 


1200-0638 


7 




SOCKET-IC 14-CONT DIP DIP-SLDR 


28480 


1200-0638 


A1XU48 


1200-0607 


0 




SOCKET-IC 16-CONT DIP DIP-SLDR 


2B4B0 


1200-0607 


A1XU54 


1200-0607 


0 




SOCKET-IC 16-CONT DIP DIP-SLBR 


28480 


1200-0607 


A1XU55 


1200-0607 


0 




SOCKET-IC 16-CONT DIP DIP-SLDR 


284B0 


1200-0607 


A1XU56 


1200-0607 


0 




SOCKET-IC 16-CONT DIP DIP-SLDR 


28480 


1200-0607 


A1XU57 


1200-0539 


7 


3 


SOCKET-IC IB-CONT DIP DIP-SLDR 


28480 


120 0-0539 



See introduction to this section for ordering information 
♦Indicates factory selected value 



Replaceable Parts - Model 6U6OIA 



Table 6-2. Replaceable Parts List (Con't) 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



Mfr Part Number 



AIXUSB 
A1XU59 
A1XU76 
«1XU77 
A1XU78 

A 1X07 9 
fllXUSO 
A1XU84 

AIXIJBS 
A1XU88 

A1XUB9 
A1XU90 
A 1X1191 
AlXU9a 
A1XIJ93 

A1XU94 
A1XU95 
A1XU96 
A1XU97 
AlXUlOl 

AlYl 



12l)0-05;59 
1200-0539 
1200-0607 
1200-0612 
1200-0607 

1200-0607 
1200-0607 
1200-0638 
1200-0639 
1200-0638 

1200-0638 
1200-0607 
1200-0607 
1200-0607 
1200-0607 

1200-0607 
1200-0607 
iaOO-0607 
1200-0638 
1200-0638 

0410-1335 



64600-61602 
64600-61603 
64620-61620 



SDCKIiiT- 


TC 


1 8- 


CGNT 


I) I P 


DIP 


!;U, DR 


SOCKET- 


IC 


18- 


CfJNT 


DIF* 


DIP 


"SLDR 


SOCKET- 


IC 


16- 


CDNT 


DIP 


DIP 


-SLDR 


SOCKET- 


IC 


22- 


CONT 


DIP 


DIP 


-8I-DR 


SOCKET- 


IC 


16- 


CONT 


DIP 


DIP 


-SLDR 


SOCKET- 


IC 


16- 


CONT 


DIP 


DIP 


-SLDR 


BOCKET- 


IC 


16- 


CONT 


DIP 


DIP 


-SLDR 


SOCKET- 


IC 


14- 


CONT 


DIP 


DIP 


-SLDR 


80CKET- 


IC 


20- 


CONT 


DIP 


DIP 


SLDR 


SOCKET- 


IC 


14- 


CONT 


DIP 


DIP 


-SLDR 


SOCKET- 


IC 


14 


CONT 


DIP 


DIP 


-SLDR 


80CKET- 


IC 


16- 


CDNT 


DIP 


DIP 


■SLDR 


SDCKET- 


IC 


16- 


CDNT 


DIP 


DIP 


-SLDR 


SOCKET- 


IC 


16- 


CONT 


DIP 


DIP 


SL.DR 


SDCKE.T- 


IC 


16- 


CONT 


DIP 


DIP 


-SLDR 


SOCKET- 


IC 


16- 


CONT 


DIP 


DIP 


"SLDR 


BOCK ET- 


IC 


16- 


CONT 


DIP 


DIP 


-SLDR 


SOCKET- 


IC 


16- 


CONT 


DIP 


DIP 


-SLDR 


BOCKET- 


IC 


14- 


CDNT 


DIP 


DIP 


-SLDR 


SOCKET- 


IC 


14- 


CONT 


DIP 


DIP 


-SLDR 


CRYSTAL 


-200MC 









CABLE TIMING-2 CONNECTOR 
CABLE TIMING-3 CONNECTOR 
CABLE-ASYNCHRONOUS INTER-MODULE 



BB4B0 
2E1480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
2R4B 0 

28480 
2848 0 
28480 
28480 
28480 

2848 0 



2848 0 
28480 
28480 



120 0-0539 
1200-OS39 
1200-0607 
1200-0612 
1200-0607 

1200-0607 
120 0-0607 
1200-0638 
120 0-0639 
1200-0638 

120 0-0638 
1200-0607 
1200-0607 
1200-0607 
120 0-0607 

120 0-0607 
120 0-0607 
1200-0607 
1200-0638 
1200-0638 

0410-1335 



6460 0-61602 
64600-61603 
64620-61620 



CTL 6-8 



See introduction to this section for ordering information 
♦Indicates factory selected value 



Replaceable Parts - Model bkSOlA 



Table 6-3- List of Manufacturers' Codes 



Mfr 
No. 


Manufacturer Name 


Address 


Zip 
Code 


SOI 67 


f (.IJ ilSU LTD 


TOKYO 


JP 




S40 1 3 


Hn ACHl 


TOKYO 


JP 




U 0 0 0 0 


ANY SATISFACTORY SUPPLIER 








01121 


ALLIi-!N~£iR ADLEY CO 


MILWAUKEE 


UI 




0 1 (1* 9 5 


1 A pi o X IX o 1 n. J- 1^ (.1 o c n i ij u I'* w i t r r( i u irV 


DALLAS 


TX 




0? 1 1 1 


SPECITROL ELECTRONICS COR P 


CITY OF IMD 


CA 


91 74 .) 






PHOENIX 


AZ 


8 5 0 0 0 


07263 


FAIRCHILD SEMICONDUCTOR DIU 


MOUNTAIN VIEW 


CA 


94042 


1 1236 


CIS BK BERNE INC 


BERNE 


IN 


4671 1 


19701 


MEPCD/ELECTRA CORP 


MINERAL UELLS 


TX 


76 067 


20 932 


EHCON DIV ITU 


SAN DIEGO 


CA 


921 29 


2-1546 


CORNING GLASS WORKS (BRADFORD) 


BRADFORD 


PA 


167(11 


25403 


AMPF!REX FI EK CORP SEMICON Si MC DIV 


SLATERSyiLLE 


RI 


02ej76 


27014 


NfiTIDNAL SEMICONDUCTOR CORP 


SANTA CLAK'A 


CA 


95 051 


27167 


CnRNING GLASS WORKS (WILMINGTON) 


WILMINGTON 


NC 


284 01 


28480 


HEWLETT PACKARD CO CORPORATE H« 


PALO ALTO 


CA 


9430 4 


31.585 


RCA CORP SOLID STATE DIU 


SOMLRUILLE 


NJ 




34335 


ADyANCED MICRO DEVICES INC 


SUNNYVALE 


CA 


94 086 


52763 


STETTNER-TRUSH INC 


CAZENOVIA 


NY 


130 35 


56287 


SPRAGUE ELECTRIC CO 


NORTH ADAMS 


MA 


01247 


72136 


ELECTRO HOTIUE CORP 


FLORENCE 


SC 


116a26 


7S042 


TRU INC PHILADELPHIA DIV 


PHILADELPHIA 


PA 


19108 



See introduction to this section for ordering information 
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Manual Changes - Model 6U6OIA 



SECTION VII 
MANUAL CHANGES 

This section normally contains information for backdating this mauiual for 
models with repair numbers prior to the one shown on the title page. 
Because this edition includes the information for the first repair number, 
there is no backdating material. 
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NOTES 
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Theory and Schematics - Model 6U60IA 



SECTION VIII 



THEORY AND SCHEMATICS 



8-1. INTRODUCTION. 

8-2. This isection contains block diagrams, theory of operation, mnemonic 
tables, and schematics. Some theoiy of operation is also given in SECTION k. 

8-3. LOGIC CONVENTION 

8-U. Logic states are defined as follows: 

0 False, negated, inactive, or unasserted state. 

1 True, active, or asserted state. 

8-5. Voltage levels representing logic states: 

LOW (L) The more negative of two voltage levels. 

HIGH (H) The more positive of two voltage levels. 

8-6. Signals may be either high true, or low true, as indicated by the 
mnemonics on the service sheets. 

8-7. The 6U6OIA includes both TTL and ECL ICs. Worst case voltage levels for 
trouble shooting sind signature analysis purposes are as follows: (IC data 
sheet specifications may be better than this). 



TTL Voltage Levels 



ECL Voltage Levels 



Level 



Voltage 



Level 



Voltage 



LOW 
HIGH 



<0.8 
>2.0 



LOW 
HIGH 



<-1.50 
>-1.10 



CTL 8-1 



User 
Inputs ' 



3 

3 
Oq 



W P 

O << •»! 

O N H- 

!V (B TO 

O 4 

oq 0) 00 

g (D H 



TIMING ACQUISITION BOARD 
/\ 



TIMING CONTROL BOARD 

rs 



-7^ 



Threshold 



Probe 



• TRIG OUT 

Glitch Det/ 
Data Sampler 



Encoder/ 
High Speed 
RAM 



Sample 
Rate Gen 



H/STOP 



Trigger 
Selector/ 
Duration 
(Term Gen) 




Trigger 
> Enable 
Counter 



Delay 
Counter 



Trace 
Point 
Latch 



Trigger 
Position 
Counter 



TR 



TE 



ME or TE 



1MB 



25MHz, 
L/VSYN, 
L/HSYN 



Timing Diagram 
Display Gen. 



7^ 



VIDEO, 
INV VIDEO 



MOTHERBOARD BUS 



3 
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8-8. TIMING SYSTEM THEORY. (Fig. 8-1) 

8-9. The timing analyzer consists of either two or three boards. In an 8- 
channel system there is one 8-channel acquisition board and one control board 
in the next higher mainframe slot. One timing probe is connected to each 
acquisition board. 

8-10. The D/A converters on the acquisition board set the probe thresholds. 
The upper four channels caji be programmed with an upper threshold, and the 
lower four channels with a lower threshold for dual threshold operation. 

8-11. The eight inputs go into the probe, and after conditioning are sent out 
as 16 differential inputs to the acquisition board. The I6 inputs go into a 
"glitch" custom IC, along with four sample clocks, which determine the rate at 
which the acquisition board looks at data from the probe. Except for Glitch 
Mode, the triggering is asynchronous. The glitch chip's holding register has 
been programmed with the specified pattern during RESET, and will cause a 
trigger only when the incoming pattern agrees with the one specified. The 
glitch chip also looks for glitches in the glitch mode, auid will cause a 
trigger if the glitch occurs at the time specified. 

8-12. In a timing analysis system, the incoming data is constantly being 
stored in memory, regardless of whether a trigger has occurred. The encoders 
serialize the high-speed data so it may be loaded into low-speed RAM. 

8-13. V/hen the glitch chip recognizes that incoming pattern is the same as 
what was previously programmed into its holding register, it sends a trigger to 
the control board via the timing bus, which connects the control board to the 
acquisition board. 

8-lU. A trigger selector (U13,17) determines which acquisition board signal 
may become the trigger. Triggers may be ANDed or ORed. Durations or 
transitions may also be specified. If the trigger signal satisfies the 
qualifications at this point, and if the trigger has been enabled, either 
internally, or externally via the 1MB from another analyzer, the trigger will 
be sent on to the delay counter. 

8-15. The delay counter (U37) may be programmed to cause a delay from the time 
a trigger has come out of the glitch chip until the start of an actual trace in 
memory. Memory is continuously be filled, but "good" data does not occur until 
tracepoint (trigger + delay) has occurred. The delay counter is clocked 
internally by the sample clock, or externally from the 1MB (DLCK) if the delay 
must be synchronous. 

8-16. The progrsimmable delay coimter sends its terminal covmt to a tracepoint 
latch (U5I). The tracepoint latch may be loaded either by the internal trigger 
signal, or by a trigger from another auialyzer via the 1MB. 

8-17. The tracepoint signal now goes to the programmable window, or trigger 
position counter (U36), which determines how much post -tracepoint memory will 
be filled. The window counter's terminal count stops the sample clock and the 
memory address coiinters on the acquisition board. By determining the size of 
the window between tracepoint and end-of -acquisition, the window counter 
determines the position of tracepoint in memory. 
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64601A TIMING 
CONTROL BOARD 



130-BIT HOLDING REGISTER 



FROM 

ACQUISITION 
BOARDS 



SAMPLE 

RATE 

CLOCK 




O 

o 



TRACEPOINT 
SELECTION 



H/STOP (END OF TRACE) 



H/TRIG+DLY (TRACEPOINT) 



S 

o 
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Figure 8-2. 
Timing Control Board 
Block Diagram 
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8-18. TIMING CONTROL BOARD THEORY. (Fig. 8-2) 



8-19. 130-Bit Control Holding Register. 

8-20. The CPU programs the timing analyzer by loading I30 bits into a 
holding register, consisting of the 25 -bit registers in Ul, 36, 37, 38, and the 
6-bit registers UIO, 11, I5, 71, and 73- The analyzer casi be programmed to AND 
or OR triggers from two acquistion boards, sample at different rates up to 
UOOMHz, generate and combine up to two terms, trigger on entering or leaving 
pattern transitions, trigger on maximum or minimum pattern durations, or delay 
for specified times after triggering. 

8-21. 1MB (Inter Module Bus). 

8-22. The 1MB is the means by which the timing analyzer communicates with 
other analyzers, such as a state analyzer. The timing analyzer can be clocked, 
or triggered, or enabled externally. It can also enable, delay, or trigger 
another analyzer. 

8-23. Timing Bus. 

8-2l*. The timing bus is the meams by which the control board 
communicates with one or two timing acquisition boards. The control board 
sends the acquisition board sample clocks and RESET and RUN commands; the 
acquisition board(s) sends the control board a trigger signal when the 
specified pattern is fovind and memory has been fil.led. 

8-25. Motherboard. 

8-26. The motherboard is the mainframe bus which communicates power and CPU 
programming ^?ignals to the timing analyzer. 
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8-27. SAMPLE RATE CLOCK THEORY. (Figs. 8-3, 8-10) 



8-28. The sample rate clock determines the frequency at which the timing 
analyzer samples data. The maximum clock frequency is lOOMHz, but data is 
sampled on both clock edges, allowing a maximum sample rate of 200MHz in the 
Wide Ssimple Mode. 

8"29. In Fast Sample Mode the clock is split into two phases, allowing four 
edges in the same time period, thus effectively increasing the saunple rate to 
UOOMHz. In the Fast Sample Mode the number of channels in an eight channel 
system is decreased from eight to four, since every second channel is sampled 
at the second clock phase. 
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NOTE: 
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Figure 8-U. Saimple Clock Waveforms 
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Figure 8-5- 
Term Generators 
Block Diagraun 
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8-30. TERM GENERATORS. (Figs. 6-k, 8-11, 8-12) 



8-31. The term generators receive, combine, and qualify the trigger (s) from 
the acquisition board(s). There are two term generators, A and B, on a timing 
control board. Thus, an A trigger, a B trigger, or a B-Latched-Then-A trigger 
signal may be generated. A and B terms may be ANDed, but the latched-B and B 
triggers are mutually exclusive. 

8-32. The "A" term generator will be described. One of the outputs of the 
AND/OR trigger combination IC is a ramp moving down toward -5.2V (U35-3) • The 
raimp moves down at a rate deteimined by the combination of capacitors and 
current sources turned on by the programming. At some point the ramp will 
reach the schmitt trigger (U3^) threshold. The schmitt will thus trigger 
sooner or later, depending on the programmed duration. 

8-33. The other output of the AND/OR trigger combination IC is a high-going 
pulse into the transition circuit (U27). One of the paths through U27 is 
delayed, so that when the pulse finally goes low again, a negative glitch 
occurs (U27-9). 

8-3U. When a trigger satisfies the conditions of the "A" term generator, the 
output (HE/TRIGA at \3k2-3) is a positive-going pulse. This output can occur 
under four different conditions: 



a. Greater-Than durations: The pattern must last longer than the A term 

generator specifies. 

b. Less-Than durations : The pattern must last less than the A term 

generator specifies. 

c. Leaving trains it ions : A trigger will occur when the pattern is leav- 

ing the specified pattern. 

d. Entering transitions : A trigger will occur when the input data is 

entering the specified pattern. 



8-35- Three signals determine which of the above situations will cause an A 
trigger (HE/TRIGA). Tables for these signals are given on the service sheets 
for the term generators {h and 5)- 

a. XE/TRIGl and XE/TRIG2 from the acquisition boards may be programmed to 
be either high true, or low true, at the output of the glitch chip. 
These signals are programmed low for entering transitions. For all 
other situations, they are high true. 

b. LE/PDUR>A (pattern duration greater than A specifies) is low, or true, 
only for greater-than durations. 

c. HE/TRANSITA is high, or true, only when transitions are specified. 

8-36. In the B term generator, there is a latched B circuit, which allows a B 
trigger to be latched. Then, if an A trigger occurs afterwards, HE/LTRIGB will 
be true out of the B terra generator. The latched-B trigger is mutually exclu- 
sive with the normal B trigger signal, HE/TRIGB. 
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Figure 8-6. 
Trigger Enable Circuit 
Block Diagram 
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8-37. TRIGGER ENABLE CIRCUIT. (Figs. 8-5, 8-I3) 



8-38. The trigger enable circuit receives the qualified A, B, or B-Latched 
signals from the tenii generators. The trigger enable circuit can combine these 
signals into a pattern trigger, HE/PATT; or it can form a trigger from external 
commands via the 1MB. 

8-39- The glitch chip and the encoders on the acquisition board are between 
the probe and memory. Before a new run they contain old data from the last 
run. The trigger enable counter (U38) is programmed to hold off a trigger for 
several clocks, vintil the old data has been flushed from the system. The 
trigger enable counter also allows a certain amount of pre-trigger information 
to be viewed, even in start-trace modes. Since the trigger enable counter and 
the window counter (U36) are not fast enough to be clocked at the saimple rate, 
they are clocked by the window clock (UUO), which is one-fourth the rate. 

8-UO. The trigger enable circuit may drive, and be driven by, the 1MB. The 
timing analyzer can enable, or be enabled by, other analyzers. The trigger 
(TR) , trigger enable (TE), or master enable (ME) lines from the Inter Module 
Bus may all be used to enable the timing analyzer. The timing analyzer may 
also itself drive the TR, TE, and ME lines. 

8-Ul. The trigger enable circuit also has a Post-Qualify Mode. When the 
HE/RESTARTEN (restart enable) line is high, the 1MB TE line acts as a restart 
line, causing the timing auialyzer to reset itself at the command of a second 
analyzer and look for another trigger. The TE line acts like a restart line in 
this mode; and the TR line acts like a hold line, preventing further resets. 

8-U2. The trigger enable circuit determines which terni generator trigger, 
HE/TRIGA, HE/TRIGB, or HE/LTRIGB will become the pattern trigger HE/PATT that 
is sent on to the delay counter. The latched B trigger and the B trigger are 
mutually exclusive, but the A and B triggers may be anded. 
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8-U3. TRACEPOINT SELECTOR. (Figs, 8-6, 8-lU) 



8-J4I*. "Tracepoint" is the start of a trace. The acquisition board provides a 
trigger signal to the control board when the pattern specification is 
satisfied. This trigger signal is further qualified in the control board: (1) 
It can be ANDed or ORed with a trigger from a second aquisition board. (2) It 
cam be armed by signals from the 1MB. (3) It can be delayed. {k) It can be 
qualified as to pattern duration and transition. The final qualified trigger 
(HE/TRIG+DLY) that starts a trace is called tracepoint. 

8-1+5' The tracepoint selector receives the qualified pattern trigger, HE/PATT, 
from the Trigger Enable Circuit. The tracepoint selector can add delay to the 
timing trigger; or it can ignore the timing trigger entirely, and trigger the 
auialyzer via the 1MB. 

8-U6. The tracepoint selector is also programmed by the 130-bit holding 
register to determine the amount of "window" between tracepoint in memory and 
the end of new acquisition. That is, the tracepoint selector generates 
HE/STOP, which stops the sample clock, ending the trace. 

8-U7. The tracepoint selector allows the mainframe to determine the exact 
position of tracepoint in memory. This is necessary because the acquisition 
RAM is loaded from eight-bit serial-to-parallel shift registers. Thus the 
memory write pulses and the memory address counter clocks occur at one-eighth 
s£imple frequency. Without additional circuitry in the tracepoint selector, the 
position of the trigger in memory could be known only to an eight -bit -group 
accuracy. 
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8-U8. DISPLAY DRIVER. (Figs. 8-7, 8-15, 8-I6) 



8-1*9' Th.e timing analyzer has its own display driver, which provides the 
timing characters, enhancements, and blanking to the mainframe for display. 
The mainframe receives the display driver video, programs the display to start 
at a particular portion of the screen, supplies horizontal and vertical 
synchronizing pulses, and selects the order and number of the probe chaimels 
displayed. 

8-50. The display driver produces a 512-by-2U0 dot display. Each character is 
two dots wide; in the 8-chajinel mode a character is 30 dots high, and in the 
16-channel mode 15 dots high. 

8-51. The display driver has two modes of operation. In the programming mode 
the mainframe presets the character counter, the character-row coxmter, and the 
dot-line counter with starting addresses for the display. The mainframe also 
loads the display RAMs with data, glitch, blanking, cursor, intensify, aind 
graticule information. In the normal mode, the timing analyzer actually sends 
video and inverse video to the mainframe for display. 

8-52. The character counters are capable of counting 255 2-dot characters, but 
are preset to less to allow for a left margin. The dot-line counters count the 
number of horizontal dot-lines in the display. Since only one line of a 
character is written at a time, the dot-line counter increments each time 
J orizontal sync (L/HSYN) pulses. The character-row counter covuits the number 
of character rows (eight in 8-ch8innel mode) amd increments every 30 lines in 8- 
channel mode, or every 15 lines in l6-channel mode. 

8-53 • The mainframe loads the encoded timing information into the display RAMs 
during the programming mode. Since transitions require knowledge of past data, 
RAM information is sent to a "present/past" shift register, which delays data 
by one dot during display. Both old and new data are then sent to a character 
ROM, which also receives information from the formatting ROM. Since only one 
line of a character is written at a time, and characters such as dualthresholds 
have "middle" information, horizontal trace position is needed to format 
characters. The formatting ROM, after getting the horizontal position from the 
dot-line coxmter, outputs a 3-segment code which correlates horizontal position 
with character type. 

8-5U. The character ROM encodes data and formatting information into two dots 
of video. The mainfi'ame writes dots on the screen at a 25MHz rate; hut since 
each character is two dots wide, 12.5MHz has been used up to this point in the 
display driver. The two 12.5MHz parallel dots are therefore changed to serial 
information and synchronized with the 25MHz system clock in the output latch. 

8-55 • Since data, enhancements, and blanking have taken different paths, they 
need to be sjmchronized. The output latch "lines up" the information so that 
the data may be enhanced and blanked; and the resulting video is sent out to 
the mainframe. 



CTL 8-15 



theory and Schematics - Model 6U60IA 
8-56. MNEMONICS. 

8-57. Mnemomics are listed in alphabetical order following the slash. The 
following convention is used: 

a. An L or H before the slash indicates active LOW or HIGH. 

b. An E after L or H, but before the slash, indicates an ECL signal. 

c. No E before the slash indicates a TTL signal. 

d. An X instead of L or H means the signal may be programmed as either 
active LOW or HIGH. 

e. The functional mnemonic appears after the slash. 



Table 8-1. Mnemonics 



MfEMONIC DEFINITION 



HE/ AND 
HE/ATRANSIT 

HE/BLATCHR 

L/BLNKMEM 

HE/BTRANSIT 

H/CHARADO-11 



Determines AND/OR combination of XE/TRIG signals from two ac- 
quisition boards. 

A transition. Enables an A trigger on the transition "leaving" 
the specified pattern. To trigger on "entering" transitions, 
XE/TRIG from the acquisition board must be LOW true. 

B latch reset. Resets B latch for B-Latched mode. 

Enable display blanking memory. 

B transition. Enables a B trigger on the transition "leaving" 
the specified pattern. To trigger on "entering" transitions, 
XE/TRIG from the acquisition board must be LOW true. 

Character address. Addresses to display RAM from the character 
and line counters. 
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MNEMONIC 



DEFINITION 



L/CNTRLD 

HE/DLCLK 

L/DATAMEM 
HE/DLYCLKSEL 

L/DO-15 
HE/DI5 
L/ENHANMEM 
LE/ENDRIVME 

LE/ENDRIVTE 

LE/ENDRIVTR 

LE/ENIMBTR 

LE/-NLATCHB 

LE/ENPVTRIG 
LE/ENTRIGA 
LE/ENTRIGB 
LE/ENT-"JG1A 



Coimter load. Clocks character, dot-line, and character-row 
counters in the display circuits during the programming mode. 
During normal counting, 12.5MHz clocks these covinters . 
Derived from L/MEMWRT. 

Delay clock. The timing amalyzer delay counter (U37) may be 
clocked externally over this 1MB line. 

Enable display data memory. 

Delay clock select. Selects a clock for the delay coxinter 
(U37), which may be clocked internally or via the 1MB. 

Data lines from motherboard. 

Derived from data line I5. Programs the 130-bit register. 
Enable display enhancement memory. 

Enables the timing analyzer to drive the 1MB LE/ME (master 
enable) line true when a valid trigger occurs. 

Enables the timing analyzer to drive the 1MB LE/TE (trigger 
enable) line true when a valid trigger occurs. 

Enables the timing analyzer to drive the 1MB LE/TR (trigger) 
line true when a valid trigger occurs . 

Enable 1MB trigger. Enables the 1MB TR line to determine trace- 
point externally. 

Enables a latched B trigger. Causes a trigger if A occurs 
anytime following B. 

Enables a performance verification trigger. 
Enables a trigger out of the A term generator. 
Enables a trigger out of the B term generator. 

Enables a trigger into the A term generator from the acquisi- 
tion board in the lower numbered slot. 
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MSEMONIC DEFINITION 



LE/ENTRIG2A 

LE/ENTRIG3A 

LE/ENTRIGUA 

LE/ENTRIGIB 

IiE/ENTRIG2B 

LE/ENTRIG3B 

LE/ENTRIGUB 

HE/Fl * 
HE/F2 * 
HE/F3 * 
BE/Fk * 

L/GLTCHMEM 

HE/HRCLK 

L/HSYN 
L/IVID 
L/LOADEN 

L/LOADUR 
HE/LTRIGB 

HE/MASKME 



Enables a trigger into the A tei-m generator from a second 
acquis iton board in the higher numbered slot. 

Enables a trigger into the A term generator from a third 
acquisition board. Not used in a 200MHz system. 

Enables a trigger into the A term generator from a fourth 
acquisition board. Not used in a 200MHz system. 

Enables a trigger into the B term generator from the acquisi- 
tion board in the lower numbered mainframe slot. 

Enables a trigger into the B term generator from a second ac- 
quisition board in the higher numbered mainframe slot. 

Enables a trigger into the B term generator from a third 
aquisition board. Not used on the 200MHz system. 

Enables a trigger into the B term generator from a fourth 
acquisition board. Not used on the 200MHz system. 



Selects the saunple clock frequency. 



Enable display glitch memory. 

Holding register clock. Clocks programming into the 130-bit 
control register. 

Horizontal synchronizing signal for display from the mainframe. 
Inverse video to motherboard. 

Load enable. Enables presetting the display counters with an 
address for the display RAMs during the prograjmning mode. 

Load duration. Clocks in pattern duration specification. 

Latched B trigger signal. HE /TRIGS must be false. A trigger 
will occur when A occurs anytime after B. 

Mask master enable. Masks the 1MB master enable signal. Must 
be low if ME from the 1MB is to enable the trigger. 
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MNEMONIC 



DEFINITION 



HE/MASKTE Mask trigger enable. Masks the 1MB trigger enable signal. Must 

be low if TE from the 1MB is to enable the trigger. 

H/MEMFUL Memory full. Indicates when memory has been completely filled 

with good data at least once. Status bit to processor. 

L/MEMWRT Enables write to display memory. 

L/MODEN Mode enable. Enables display mode register. 

HE/PATT Pattern trigger. Internal trigger signal after being qualified 

by term generators, but before delay is inserted. External 
trigger may also be asserted at this point. 

H/PATTOUT(BNCi») Pattern trigger output to the BNCU jack on the mainframe. 

LE/PDUR>A Pattern duration greater than A specifies. Enables triggering 

on patterns with durations greater than specified by the A term 
generator. High for "less than" durations. 

LE/PDUR>B Pattern duration greater than B specifies. Enables detection 

of patterns with durations greater than specified by the B term 
generator. False, or high, for "less-thaxi" widths. 

HE/phi2Cl Derived from phi2 sample clock. Used to clock the delay 

counter if HE/DLCLK (delay) from the 1MB is not selected. 

HE/phi2C2 Derived from phi2 sample clock. Clocks the position counter, 

which determines exact trigger position in an eight -bit 
sample group. Also used to derive H/WNDWCLK for the window 
and trigger enable covinters. 

HE/phi2, Sample clock from sample rate generator to the acquisition 

boards . 

L/PROGRAM Selects programming mode for timing display. This mode is used 

for loading the display RAMs. When high, the display, or 
normal, mode is selected. 

LE/PVCLK Performance verification sample clock from the mainframe. 

HE/PVSTOP Stops the sample clock during performance verification. 
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HHEMONIC 



DEFINITION 



XE/PVTRIG 
L/POP 

HE/PROCRESET 



Used instead of a acquisition-board trigger during performance 
verif cation. Can be either HIGH or LOW, depending on whether 
ANDing or ORing triggers. 

Power-on-pulse from motherboard. 

Processor reset. Used by the mainframe to drive HE/RESET. 



H/RCNTRO-3 

HE/RESET 

HE/RESTARTEN 

LE/RUN 
EE/RUN 

H/SCLK0UT(BNC3) 

L/STARTADR 
HE/STOP 

H/TC0,H/TC1, 
H/TC2 

LE/TEARM 
LE/TEDRIVE 
HE/TR 
HE/TRDRIVE 



Row coimter output. Addresses to the Character-Row RAM. 
Master reset or initialization. 

Enables a restart on receipt of a high-going LE/TE trauisition 
from the 1MB. Sets the Post-Qualify mode, which allows LE/TE 
to act like a restart signal. 

Enables run mode. When high, stops the seunple clock. 

Enables run mode on the acquisition board via the timing bus. 

Seimple clock output before the last divider. Output to a BNC 
connector. 

Start address. Clocks in the starting address for the display. 

Stops acquisition. Window counter (U36) output, which deter- 
mines the position of the trigger in memory (ie, the window in 
memory between tracepoint ajid the end-of-acquisition) . 

Trigger position count. Determine the exact trigger position 
within an eight-sample clock group. Status bits to mainframe. 

Trigger enable arm. Will arm the trigger when L/TE from the 
1MB is true. 

Trigger enable drive. Signal used by the timing ainalyzer to 
drive the 1MB LE/TE (trigger enable) line. 

Trigger. The timing analyser cam be triggered, or can assert a 
trigger on this 1MB line. 

Trigger drive. Signal used by the timing analyzer to drive the 
1MB HE/TR (trigger) line. 
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MNEMONIC 



DEFINITION 



LE/TRDRVTE 

HE/TRIGTEST 
HE/TRIGA 
HE/TRIGB 
H/TRIG+DLY 

L/VID 

L/VSYN 

HE/WNDWCLK 



H/12.5MHZ, 
L/12.5MHZ 



Trigger drives trigger enable. The received HE/TR from the 1MB 
is used to drive the 1MB LE/TE line. 

Enables trigger for performance verification. 

Trigger signal qualified by the A term generator. 

Trigger signal qualified by the B term generator. 

Trigger plus delay. Tracepoint--the position of the trigger in 
in memory, plus any delay added by the timing analyzer's delay 
counter or by another ajialyzer via the 1MB. 

Video from display driver to motherboard. 

Vertical synchronizing signal for display from the mainframe. 

Window clock. Clock to window (U36) smd trigger enable (U38) 
counters . 

Derived from the 25MHz. mainframe system clock. Used as the 
timing display character clock, since each timing character is 
two dots wide. 



25MHz CLK Mainframe system clock. Used by the timing display as the dot 

frequency . 
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NOTES 



9 

I 

(^TPI 



ETCHED CIRCUIT BOARD 



FRONT PANEL MARKING 



REAR-PANEL MARKING 



MANUAL CONTROL 



SCREWDRIVER ADJUSTMENT 



ELECTRICAL TEST POINT 
TP (WITH NUMBER) 



(925) yviRE COLORS ARE GIVEN 

BY NUMBERS IN PARENTHESES 
USING THE RESISTOR COLOR 
CODE 

( (925) IS WHT-RED-GRN | 



0- BLACK 

1 - BROWN 

2 - RED 

3- ORANGE 

4- YELLOW 



5- GREEN 

6- BLUE 

7 - VIOLET 

8- GRAY 

9- WHITE 



OPTIMUM VALUE SELECTED 
AT FACTORY, TYPICAL 
VALUE SHOWN; PART MAY 
HAVE BEEN OMITTED. 



UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS 
CAPACITANCE IN PICOFARADS 
INDUCTANCE IN MICROHENRIES 



1^ 

© 3 



NUMBERED WAVEFORM 
NUMBER CORRESPONDS TO 
ELECTRICAL TEST POINT NO. 

LETTERED TEST POINT 
NO MEASUREMENT AID 
PROVIDED 



/jP = MICROPROCESSOR 
P/0 = PART OF 
NC = NO CONNECTION 
CW = CLOCKWISE END OF VARIABLE 
RESISTOR 



COMMON CONNECTIONS. ALL LIKE-DESIGNATED POINTS ARE CONNECTED. 



NUMBER ON WHITE BACKGROUND = OFF-PAGE CONNECTION. 

LARGE NUMBER ADJACENT = SERVICE SHEET NUMBER FOR OFF-PAGE CONNECTION. 



© 



CIRCLED LETTER = OFF-PAGE CONNECTION BETWEEN PAGES OF SAME SERVICE 
SHEET. 



INDICATES SINGLE SIGNAL LINE 



NUMBER OF LINES ON A BUS 



4 



STD-20-09-81 
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Table 8-2. Logic Symbols 



GENERAL 

All signals flow from left to right, relative to the symbol's orientation with inputs on the left side of the symbol, and 
outputs on the right side of the symbol (the symbol may be reversed if the dependency notation is a single term.) 

All dependency notation is read from left to right (relative to the symbol's orientation). 

An external state is the state of an input or output outside the logic symbol. 

An internal state is the state of an input or output inside the logic symbol. All internal states are True = High. 
SYMBOL CONSTRUCTION 

Some symbols consist of an outline or combination of outlines together with one or more qualifying symbols, and the 
representation of input and output lines. 



INPUTS *- 





& 
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OUTPUTS 



Some have a common Control Block with an array of elements: 

CHIP 

FUNCTION 



COMMON 
CONTROL- 
INPUTS 



ARRAY 
ELEMENTS 



INPUTS 
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7D [0] 


~ 14 


4 


13 


7D [1] 
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7D [2] 
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7D [3] 







CONTROL 
BLOCK 



COMMON 
OUTPUT 



DEPENDENCY 
NOTATION 

LEAST 

SIGNIFICANT 
ELEMENT 



■ OUTPUTS 



MOST 

SIGNIFICANT 
ELEMENT 



CONTROL BLOCK - All inputs and dependency notation affect the array elements directly. Common outputs are 
located in the control block. (Control blocks may be above or below the array elements.) 

ARRAY ELEMENTS -All array elements are controlled by the control block as a function of the dependency notation. 
Any array element is independent of all other array elements. Unless Indicated, the least significant element is always 
closest to the control block. The array elements are arranged by binary weight. The weights are indicated by powers 
of 2 (shown in [ ]). 
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Table 8-2. Logic Symbols (Cont'd) 



INPUTS - Inputs are located on the left side of the symbol and are affected by their dependency notation. 

Common control inputs are located in the control block and control the inputs/outputs to the array elements 
according to the dependency notation. 

Inputs to the array elements are located with the corresponding array element with the least significant element 
closest to the control block. 

OUTPUTS - Outputs are located on the right side of the symbol and are effected by their dependency notation. 
Common control outputs are located in the control block. 

Outputs of array elements are located in the corresponding array element with the least significant bit closest to 
the control block. 

CHIP FUNCTION - The labels for chip functions are defined, i.e., CTR - counter, MUX - multiplexer. 
DEPENDENCY NOTATION 

Dependency notation is always read from left to right relative to the symbol's orientation. 

Dependency notation indicates the relationship between inputs, outputs, or inputs and outputs. Signals having a 
common relationship will have a common number, i.e., C7 and 7D....C7 controls D. Dependency notation 
2,3,5,6+/1,C7 is read as when 2 and 3 and 5 and 6 are true, the input will cause the counter to increment by one 
count. ...or (/) the input (C7) will control the loading of the input value (7D) into the D flip-flops. 

The following types of dependencies are defined: 

a. AND (G), OR (V), and Negate (N) denote Boolean relationship between inputs and outputs in any 
combination. 

b. Interconnection (Z) indicates connections inside the symbol. 

c. Control (C) identifies a timing input or a clock input ofa sequential element and indicates which inputs are 
controlled by it. 

d. Set (S) and Reset (R) specify the internal logic states (outputs) of an RS bistable element when the R or S 
input stands at its internal 1 state. 

e. Enable (EN) identifies an enable input and indicates which inputs and outputs are controlled by it (which 
outputs can be in their high impedance state). 

f. Mode(M) identifies an input that selects the mode of operation of an element and indicates the inputs and 
outputs depending on that mode. 

g. Address (A) identifies the address inputs. 

h. Transmission (X) identifies bi-directional inputs and outputs that are connected together when the 
transmission input is true. 



DEPENDENCY NOTATION SYMBOLS 



A 


Address (selects inputs/outputs) (indicates binary range) 


N 


Negate (compliments state) 


C 


Control (permits action) 


R 


Reset Input 


EN 


Enable (permits action) 


S 


Set Input 


G 


AND (permits action) 


V 


OR (permits action) 


M 


Mode (selects action) 


Z 


Interconnection 






X 


Transmission 
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Theory and Schematics - Model 6U6OIA 

Table 8-2. Logic Symbols (Cont'd) 



OTHER SYMBOLS 



n 


Analog Signal 




inversion 
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AND 


0 


Negation 


}{ 


Bit Grouping 




Nonlogic Input/Output 


> 


Buffer 




Open Circuit (external resistor) 


1 


Compare 




Open Circuit (external resistor) 


t> 


Dynamic 


>1 


OR 


=1 


Exclusive OR 




Passive Pull Down (internal resistor) 




Hysteresis 




Passive Pull Up (internal resistor) 


? 


Interrogation 


n 


Postponed 




Internal Connection 




Shift Left (or up) 



— Shift Right (or down) 

/ Solidus (allows an input or output to have 
more than one function) 

V Tri-State 

, Causes notation and symbols to effect 
inputs/outputs in an AND relationship, and to 
occur in the order read from left to right. 

/ \ Used for factoring terms using algebraic 
^ ' techniques. 

[ ] Information not defined. 

<I> Logic symbol not defined due to complexity. 



BG 

Bl 

BO 

BP 

CG 

CI 



Borrow Generate 
Borrow Input 
Borrow Output 
Borrow Propagate 
Carry Generate 
Carry Input 



CO 

CP 

CT 

D 

E 

F 



LABELS 

Carry Output 
Carry Propagate 
Content 
Data Input 

Extension (input or output) 
Function 



MATH FUNCTIONS 



J 
K 

P 
T 
+ 



J Input 
K Input 
Operand 
Transition 
Count Up 
Count Down 



V 

ALU 

COMP 

DIV 



Adder 

Arithmetic Logic Unit 
Comparator 
Divide By 
Equal To 



CPG 
P-Q 



Greater Than 
Less Than 

Look Ahead Carry Generator 

Multiplier 

Subtracter 



CHIP FUNCTIONS 



BCD 

BIN 

BUF 

CTR 

DEC 



Binary Coded Decimal 

Binary 

Buffer 

Counter 

Decimal 



DIR 

DMUX 

FF 

MUX 

OCT 



Directional 

Demultiplexer 

Flip-Flop 

Multiplexer 

Octal 



RAM Random Access Memory 

RCVR Line Receiver 

ROM Read Only Memory 

SEG Segment 

SRG Shift Register 



DELAY and MULTIVIBRATORS 

JUT Astable 

[100 ns| Delay 

in. Nonretriggerable Monostable 

NV Nonvolatile 

J L_ Retriggerable Monostable 
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Theory and Schematics - Model 6U6OIA 

ICS ON THIS SCHEMATIC 



Ref Des 


HP Part No. 


Mfr. Part No 


U49,64 


1820-1052 


MC10125L 


U69 


1820-1400 


Mr 1 n 1 n4P 


U76 


1820-1641 


SN74LS365AN 


U85 


1820-1917 
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U86 
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PARTS ON THIS SCHEMATIC 



01,3,4,11,13-17,24-26,28,30,31,33, 
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Figure 8-9. 
Service Sheet 1 
CPU Interface 
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ICS ON THIS SCHEMATIC 



Ref Des HP Part No. 

UIO, 11, 15 

71,73 1820-2193 

Ul, 36, 37, 38 1NB4-5008 



Mfr. Part No. 

MC10176L 
1NB4-5008 



PARTS ON THIS SCHEMATIC 



U9, 12, 14, 70, 72 (RESISTOR PACKS) 



IC POWER SUPPLY 
CONFIGURATION 



-5,2- 



1,16 



U10,11, 15,71,73 



+5- 
-3.25- 



20 



7,18 



6,19 



NOTE A: 

Only the holding register part of Ul, 
36,37,38 is shown on this schematic. 
For the remainder, see the following 
service sheets: 
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NOTE B: 

J6 is duplicated on both service sheet 2 and 7. 
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Figure 8-10. 
Service Sheet 2 
130-Bit Control Shift Register 

CTL 8-27 




TIMING CONTROL BOARD 
64601-66501 



n n n A 



ji 



J2 



J3 



J4 



I R1 I I R2 I I R3 I I R4 [ | R5 | ) R6 





® TP4 



J5 



U7 



C6 



-L1- f 
-Y1- 
C8C10 I 



|Q1> 

b 

R22A 



TPS® 



1 I 



U19 



U21 



-R21 — 



I- 
O 



ID U 
Q. ' 
I- 



■ 13^ 



U11 



U13 



U15 



U17 



I I I 

CO ^ in 

^ ^ E 

I I I 



-U18A- 



U28 



1,^ 

ego 



USD 



if) i£> 

m CO 
OO 



I I 
00 

cccc 

1 1 




U39 



U42 



CO A<f 
OO ' 



U43 



U44 



U45 



U46 



U47 



I I I 



<t in 
in in 
O O 



-U47A- 



-^GND 



U52 



U58 



U59 



U60 



: — C97- 



U66 



U67 



D ■ 



U69 



U71 



U73 



U74 




U61 



TPS 

® 



U81 



U82 



U83 



® £ 
I 



U84 



U85 



U86 



U88 



CO (j3 
OC CO 

I o 



U89 



U90 



U91 



U93 



U94 



U95 



U96 



U97 



U98 



U101 



-C94- 



-C95- 



-C96- 



® 
TP12 



-R38- 



85 



PI 



^Theory and Schematics - Model 6I46OIA 



SAMPLE CLOCK 



osc 

AND 
BUFFER 
Q1, U8 
U24 



TP1 



2Hz-200MHz BNCOUT 



200 MHz 



200 MHz 




FROM 130-BIT HE/F1-4 y 
HR ~ 



2Hz-200MHz 




IHz-IOOMHz 




.25Hz-25MHz 



WINDOW 
CLOCK 



CTL 8-28 



P/0 TIMING ANALYSIS CONTROL BOARD (64601-66501) 
SAMPLE RATE CLOCK GENERATOR 





3 


3 




, 1 VBB -1.3V 







13 2HZ-200MHZ 



H/SCLKOUT 



5B)1 



LINE DRIVERS 



IHZ-IOOMHZ 



IHZ-IOOMHZ 



ECL 
U7B 



ECL 
U7A 



IHZ-IOOMHZ 



LE/PH 



P/0 
J4 



-O 



IHZ-IOOMHZ 



CLOCKS SHOULD BE A PERFECT SQUARE 
WAVE {50-/. DUTY CYCLE) 



IHZ-IOOMHZ 



IHZ-IOOHHZ 



13 



PERFECT SQUARE WAVE 



HE/PHI2 



p/0 

J3 



LE/PHIS , 



P/0 
J2 



HE/PHI2 I 



P/0 
Jl 



ECL 
U7C 



V 



p/0 



--3.25 



IHZ-IOOMHZ "2°. .? °-^ 

WV 



HE/PHI2C 



Rig 39.2 

— ^A/v — 



200 



P/0 
U41 



-VHE (TO Ull 



IHZ-IODMHZ 



V 



ECL 


MUX 

S 
0_ 








fl U40A 


5 



HE/PHI2C2 



58)7 



DIV2 

WINDOW CLOCK 

(DRIVES TRIGGER ENABLE U3B 
AND HINDOH UBB COUNTERS) 



ECL 



MUX 

S 
D 


5 


iij>c 




R U40B 




DIV2 



-NC 



P/0 
U41 



.25HZ-25MHZ HE/WNDWCLK 



59)6, 7 



a 
oc 
< 
o 
m 



a 
< 



:^ 
o 
o 



Theory and Schematics - Model 6U601A 
ICs ON THIS SCHEMATIC 



Ref Des 



HP Part No. 



Hfr. Part No. 



Ul 


1NB4-5008 




U4 


1820-1359 


MC10174P 


U5,23 


1820-1225 


MC10231? 


U7 


1820-1320 


MC10216L 


U8 


1820-0920 


MC1692L 


U22 


1820-2664 


I1C1678L 


U24 


1820-0796 


MC1662L 


U40 


1820-1225 


KC10231P 
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1820-0780 


DS8831N 
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1820-1052 


MC10125L 



PARTS ON THIS SCHEMATIC 
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Figure 8-11. 
Service Sheet 3 
Sample Clock 
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ICS ON THIS SCHEMATICS 



TIMING BUS 



Ref Des 



HP Part No. 




Mfr. Part No 



U13 


1820-0815 


MC10121P 


U27 


1820-0802 


MC10102P 


U28 


1820-1730 


SN74LS273N 
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1858-0054 
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nC10117L 



PARTS ON THIS SCHEMATIC 
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Theory and Schematics - Model 6U6OIA 

ICs ON THIS SCHEMATIC 



Ref Des 



HP Part No. 



Mfr. Part No 



U17 


1820-0815 


MC10121P 


U34 


1820-1320 


MC10216P 


U35,42 


1820-1946 


MC10117L 


U43,67 


1820-0802 
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PARTS ON THIS SCHEMATIC 
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ICs ON THIS SCHEMATIC 
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Ref Des 


HP Part No. 


Mfr. Part 


U3 


1820-2359 


F10014PC 


U5,19,21 


1820-1225 


MC10231P 


U54,67 


1820-0802 


ncioi02P 


U55 


1820-0815 


MC10121P 


U69 


1820-1400 


MC10104P 


U74 


1820-0817 


MC10131P 
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PARTS ON THIS SCHEMATIC 
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Figure 8-lk. 
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ICS ON THIS SCHEMATIC 
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Ref Des 


HP Part No. 


Mfr. Part 


U36,37 


1NB4-5008 




U39 


1820-1993 


MC10158L 


U48 


1820-0780 


DS8831N 


U50 


1820-1946 


MC10117L 


U51 


1820-0817 


MC10131P 
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Figure 8-15 . 
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P/0 TIMING ANALYSIS CONTROL BOARD (64601-66501) 
DISPLAY ADDRESSING 
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5D CO J 


13 H/CHARAD5 , 


' SA6 5 


5D CI D 
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ICS ON THIS SCHEMATIC 



Ref Des 


HP Part No. 


Mfr. Part No 


U61,64 


1820-0629 
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ICS ON THIS SCHEMATIC 
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Ref Des 



HP Part No. 



Mfr. Part No. 



U56 


1820-1196 


SN74LS174N 


U57-59 


1818-1596 


HM6147P-3 


USD 


1820-1677 


SN74S374N 


U77 


1816-1308 


93L422 PC 
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64601-10001 




U81 


1820-1076 


SN74S174N 


U82 


1820-1197 


SN74LS00N 


U83 


1820-1158 


SN74S51N 


U88 


1820-1322 


SN74S02N 


U97 


1820-1451 


SN74S38N 


U98 


1820-1191 


SN74S175N 


U99 


1820-0686 


SN74S11N 


UlOO 


1820-0693 


SN74S74N 


UlOl 


1820-0683 


SN74S04N 



PARTS ON THIS SCHEMATIC 
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SALES & SUPPORT OFFICES \T\ 

Arranged alphabetically by country 



Product Line Sales/Support Key 

Kty Product Line 

A Analytical 

CM Componantt 

C Computar Syitaim Salaa only 

CH Computar Syitam* Hardwara Sain and Servlcai 

CS Computar Syitami Softwara Salaa and Sanlcaa 

E Elactronic Inatnimanta ( Maaawanant Syatanw 

M MadicalProducta 

MP MadicalProducta Primary SRO 

MS MadtealProducUSacondarySRO 

P Parional Computation Producta 

Salaa only lor apacllic product Una 

Support only lor tpaclflc product Ina 

IMPORTANT: Thaaa tymlrala daaignata ganaral product Una capatNMy. Thay do not 
Inaura aalaa or aupport avaUablltty for all producta wlIMn a Una, at all locaUona. 
Contact your local aalaa offlca for Nilormatlon ragarding locatkma whara HP 
aupport la avallabia for apacHIc producta. 

ff d/slribulors are printed in ilaScs. 



ANGOLA 

Telecira 

Empresa TScnica de Eqitpamenlos 
R. Barbosa Rodrigues, 4 1-1 DT. 
Caixa Postal 6487 
lUAHDA 

Tel: 35515,35516 
EMP 



Melbourne, Victoria Office 

Hewlett-Packard Australia Ltd. 

31-41 Joseph Street 

8UCKBURN, Victoria 3130 

Tel: 890 6351 

Telex: 31-024 

Cal)le: HEWPAflD kilelboume 

A,CH,CM,CS,E,it«S,P 



BELGIUM 

Hewlett-Packard Belgium S.A./N.V. 

Blvd de la Woluwe, 100 

Wokiwedal 

B-1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 palol)en tiru 

A,CH,CM,CS,E,MP,P 

BRAZIL 

Hewlett-Packard do Brasll I.e.C. 
Ltda. 

Alameda Rio Negro, 750 

AlphavUle 

06400 BARUERISP 

Tel: (011)421.1311 

Telex: (01 1) 33872 HPBR-BR 

Cable: HEWPACK Sao Paulo 

A,CH,CM,CS,E,M,P 

Hewlett-Packard do Brasll I.e.C. 

Ltda. 

Avenlda Epitacio Pessoa, 4664 
22471 RIODEJANEIRO-RJ 
Tel: (021) 286.0237 
Telex: 021-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CH,Clul,E,luiS,P' 

CANADA 
Alberta 

MpwIptt.Parlfiirri /rnnarin^ I tH 



Hewlett-Packard (Canada) Ltd. 
2670 Oueensview Dr. 
OnAI#A, Ontario K2B 8K1 
Tel: (613) 820-6483 
A,CH,CI«i,CS,E',MS,P' 
Hewlett-Packard (Canada) Ltd. 
220 Yorkland Blvd., Unit #11 
WILLOWOALE, Ontario M2J 1R5 
Tel: (416)499-9333 
CH 

Quebec 

Hewlett-Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
KIRKUND, Quebec H9J 2lul5 
Tel: (514) 697-4232 
A,CH,CM,CS,E,MP,P- 
Hewlett-Packard (Canada) Lid. 
Les Galerles du Valk>n 
2323 Du VersonI Nord 
STE.F0Y, Quebec GIN 4C2 
Tel: (418) 687-4570 
CH 

CHILE 

Jo[ge Caicagniy Cia. Ltda. 
Arluro Buhrle 065 
Casilla 16475 
SAMTtAOOg 
Tel: 222-0222 



CYPRUS 

Telerexa Ltd. 

P.O. Box 4809 

14C Slassinos Avenue 

leCOSIA 

Tel: 62698 

Telex: 2894 LEVOO CY 
EM.P 

DENMARK 

Hewlett-Packard A/S 
Oatavej 52 
DK-3460 BIBKEROD 
Tel: (02) 81-66-40 
Telex: 37409 hpas dk 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard A/S 
Rollghedsvej 32 
DK-8240 RISSXOV 
Tel: (06) 17-60-00 
Telex: 37409 hpas dk 
CH,E 

DOMINICAN REPUBLIC 

MIcroprog S.A. 

Juan Tomis Uejii y Cotes No. 60 
Arroyo Hondo 
SANTO Domao 

Tel: 565-6268 

Telex: 45 10 ARENTA DR (RCA) 
P 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



FINLAND 

Hewlett-Packard Oy 
Revonlulentie 7 
SF-02100ESPOO 10 
Tel: 00358-0-4550211 
Telex; 9100 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard Oy 
Aatoksenkatv 10-C 
SF-40720-72 JYVASKYLA 
Tel: (941)216318 
CH 

Hewlelt-Packard Oy 
Kainvuntie 1-C 
SF-90140-14 0ULU 
Tel: (981) 338785 
CH 

FRANCE 

Hewlett-Packard France 
Z.I. Mercure 6 
Rue Berthelot 
F- 13763 Les Mllles Cedex 
MX-EIH>ROVENCE 
Tel: 16(42)59-41-02 
Telex: 410770F 
A,CH,E,MS,P* 
Hewlett-Packard France 
64, rue Marchand Salllant 
F-61000AUNCON 
Tel: 16 (33) 29 04 42 
Hewlelt-Packard France 
Boite Postale 503 
F-25026 BESANCON 
28 rue de la Republlque 
F-2S000 BESANCON 
Tel: 16(81)83-16-22 
CH,M 

Hewlett-Packard France 
13, Place Napoleon III 
F-29000 BREST 
Tel: 16 (98) 03-38-35 
Hewlelt-Packard France 
Cttemln des Mouilles 
Boite Postale 162 
F-69130ECULLY Cedex 
Tel: 16(78)833-81-25 
Telex: 310617F 
A,CH,CS,E,MP 
Hewlett-Packard France 
Tour Lorraine 
Boulevard de France 
F-91035 EVRV Cedex 
Tel: 16 6 077-96-60 
Telex: 692315F 
E 

Hewlett-Packard France 

5, avenue Raymond Chanas 

F-38320 EYBENS 

Tel: 16(76)25-81-41 

Telex: 980124 HP GRENOB EYBE 

CH 

Hewlett-Packard France 
Centre d'Affaire Paris-Nord 
Bltimenl Ampere 5 6tage 
Rue de la Commune de Paris 
Boite Postale 300 
F-93153LEB1>NCMESNIL 
Tel: 16(1)865-44-52 
Telex: 211032F 
CH,CS,E,MS 
Hewlett-Packard France 
Pare d'Actlvit^s Cadera 
Ouartier Jean Mermoz 
Avenue du President JF Kennedy 
F-33700 MERIGNAC 
Tel: 16 (56) 34-00-84 
Telex: 550105F 
CH,E,MS 



Hewlett-Packard France 
Imrrueble "Les 3 B" 
Nouveau Chemin de la Garde 
ZAC de Bois Briand 
F-44085 NANTES Cedex 
Tel: 16 (40) 50-32-22 
CH" 

Hewlett-Packard France 

125, rue du Faubourg Bannler 

F-45000 ORLEANS 

Tel: 16 (38) 68 01 63 

Hewlett-Packard France 

Zone Industrielle de Courtabceuf 

Avenue des Tropiques 

F-91947 Les Ulis Cedex ORSAY 

Tel: (6) 907-78-25 

Telex: 600048F 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard France 

Paris Porte-Maillot 

IS, Avenue de L'Amiral Bruix 

F-75782 PARIS CEDEX 16 

Tel: 16 (1) 502-12-20 

Telex: 613663F 

CH.MS.P 

Hewlett-Packard France 

124, Boulevard Tourasse 

F-64000 PAU 

Tel: 16 (59) 80 38 02 

Hewlett-Packard France 

2 All^e de la Bourgonnette 

F-35100 RENNES 

Tel: 16(99)51-42-44 

Telex: 740912F 

CH,CM,E,MS,P' 

Hewlett-Packard France 

98 Avenue de Bretagne 

F-76100 ROUEN 

Tel: 16 (35) 63-57-66 

CH**,CS 

Hewlett-Packard France 
Boite Postale 56 
F-67033 STRASBOURG Cedex 
4 Rue Thomas Mann 
F-67200 STRASBOURGCedex 
Tel: 16 (88) 28-56-46 
Telex: 890141F 
CH,E,MS,P* 

Hewlett-Packard France 
Le P^ripole 

3, Chemin du Pigeonnier de la 
C^piSre 

F-31083 TOULOUSE Cedex 
Tel: 16(61)40-11-12 
Telex: 531639F 
A,CH,CS,E,P* 
Hewlett-Packard France 
9, rue Baudin 
F-26000 VALENCE 
Tel: 16 (75) 42 76 16 
Hewlett-Packard France 
Garolor 

ZAC de Bois Briand 
F-57640 VIGY 
Tel: 16 (8) 771 20 22 
CH 

Hewlett-Packard France 

Immeuble P^ricentre 

F-5g658 VIUENEUVE D'ASCO Cedex 

Tel: 16 (20) 91-41-25 

Telex: 160124F 

CH,E,MS,P* 

GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 
GeschSftsstelle 
Kelthstrasse 2-4 
D-1000BERUN30 
Tel: (030) 24-90-86 
Telex: 018 3405 hpbin d 
A,CH,E,M,P 



Hewlett-Packard GmbH 
Gescliaftsstelle 
Herrenberper Strasse 1 10 
D-7030 BOBUNGEN 
Tel: (7031) 667-750 
Telex: bbn or 
A,CH,CM,CS,E,MP,P 
Hewlelt-Packard GmbH 
Qeschaftsstelle 
Emanuel-Leutze-Strasse 1 
0-4000 DUSSELDORF 
Tel: (0211)5971-1 
Telex: 085/86 533 hpdd d 
A,CH,CS,E,MS,P 
Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 
PosHach 560 140 
D-6000 FRANKFURT 56 
Tel: (0611)50-04-1 
Telex: 04 13249 hpffm d 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard GmbH 
QeschSftsstelle 
Kapstadtring 5 
D-2000 HAMBURG 60 
Tel: (040) 63804-1 
Telex: 021 63 032 tipliti d 
A,CH,CS,E,MS,P 
Hewlett-Packard GmbH 



Heiderlng 37-39 
D-3000 HANNOVER 91 
Tel; (0511) 5706-0 
Telex: 092 3259 
A,CH,CM,E,MS,P 
Hewlett-Packard GmbH 
QesctiSftsslelle 
Rosslauer Weg 2-4 
D-6800 MANNHEIM 
Tel: (0621) 70050 
Telex: 0462105 
A,C,E 

Hewlett-Packard GmbH 

GeschSftsstelle 

Messerschmittstrasse 7 

D-7910NEU ULM 

Tel: 0731-70241 

Telex: 0712816 HP ULM-D 

A,C,E* 

Hev.'lett-Packard GmbH 
Gescliaftsstelle 
Neumeyerslrasse 90 
D-8500 NiiRNBERG 
Tel: (0911)52 20 83-87 
Telex: 0623 860 
CH,CM,E,MS,P 
Hewlett-Packard GmbH 
Gesctiaflsslelle 
Esctienslrasse 5 
D-8028 TAUFKIRCHEN 
Tel: (089) 6117-1 
Telex: 0524985 
A,CH,CM,E,MS,P 

GREAT BRITAIN 
See United Kingdom 

GREECE 

Koslas Karaynnis S.A. 
8 Omirou Street 
ATHBNS 133 

Tel: 32 30 303, 3237371 

Telex: 215962 RKAR GR 

A,CH,CKI,CS,EMP 

PLAISIOS.A. 

G. Gerardos 

24 Stoumra Street 

ATHBNS 

Tel: 38-11-160 

Telex: 221871 

P 



GUATEMALA 

IPESA 

Avenida Reform 3-48, Zona 9 
eUATEtlALA CITr 
Tel: 316627, 314786 
Telex: 4192 TELTROGU 
A,CH,CM,CS,E,M,P 

HONG KONG 

Hewlett-Packard Hong Kong, Ltd. 

G.P.O. Box 795 

5tli Floor, Sun Hung Kai Centre 

30 Harbour Road 

HONG KONG 

Tel: 5-8323211 

Telex: 66678 HEWPA HX 

Cable: HEWPACK HONG KONG 

E,CH,CS,P 

CETUd. 

1402 Tung Way Mansion 
199-203 Hennessy Rd. 
Wanchia, HONOKOHG 
Tel: 5-729376 
Telex: 85148 GET HX 
CM 

Schmidt & Co. (Hortg Kong) Ltd. 
Wing On Centre, 28th Floor 
Connaught Road, C. 

HomsKoms 

Tel: 5-455644 

Telex: 74766 SOmHX 

A,M 

ICELAND 

Elding Trading Company Inc. 

Halnarnvoli- Tryggvagolu 

P.O. Box 895 

IS-REYKJAVIK 

Tel: 1-58-20, 1-63-03 

M 

INDIA 

Computer products are sold tttrough 
Blue Star Lid. All computer repairs 
and maintenance service is done 
through Computer Maintenance 
Corp. 

Blue Star Ltd 
Sabri Complex II Floor 
24 Residency Rd. 
BAMBALORE 560 025 

Tel: 55660 
Telex: 0845-430 
Cable: BLUESTAR 

a.ch;cm.cs:e 

Blue Star Lid 
Band Box House 
Prabhadevi 
SOMBAr 400 025 
Tel: 422-3101 
Telex: 011-3751 
Cable: BLUESTAR 
A,M 

Blue Star Ltd 
Sahas 

4 14/2 Vir Savarkar Marg 
Prabhadevi 
BOMBAY 400 025 
Tel: 422-6155 
Telex: 011-4093 
Cable: FROSTBLUE 
A,CH',CM,CS',E,M 
Blue Star Ltd 

Kalyan, 19 Vishwas Colony 
Alkapuri, 80R0DA, 390 005 

Tel: 65235 
Cable: BLUE STAR 
A 

Blue Star Ltd 
7 Hare Street 
CALCUm 700 001 
TeL 12-01-31 
Telex: 021-7655 
Cable: BLUESTAR 



Blue Star Ltd 

133 Kodambakkam High Road 

MADRAS 600 034 

Tel: 82057 

Telex: 041-379 

Cable: BLUESTAR 

A,U 

Blue Star Ltd 

Bhandari House, 7th/8th Fkmrs 

91 Nehru Place 

NEW DELHI 110 024 

Tel: 682547 

Telex: 031-2463 

Cable: BLUESTAR 

a.ch:cm.cs;e,m 

Blue Star Ltd 
15/16:C Wellesley Rd 
PUME411011 
Tel: 22775 
Cable: BLUE STAR 
A 

Blue Star Ltd 
2-2-47/1108 BoianmRd. 
SECUmtlABAD 500 003 

Tel: 72057 
Telex: 0155-459 
Cable: BLUEFROST 
A,E 

Blue Star Ltd 
T.C. 7/603 Poomima 
Manjthankuzhi 
TBIVANDRUU 695 013 
Tel: 65799 
Telex: 0884-259 
Cable: BLUESTAR 
E 

Computer Maintenance Corporation 
Ltd 

1 15, Sarqimi Devi Road 
SECUNDEBABAD 500 003 
Tel: 310-184, 345-774 
Telex: 031-2960 
CH-- 

INDONESIA 

BERCA Indonesia P. T. 
P.O.Box 496/JKt 
Jl Abdul Muis 62 
JAKARTA 

Tel: 373009 

Telex: 46748 BERSAL lA 

Cable: BERSAL JAKARTA 

P 

BERCA Indonesia P. T. 
P.O.Box 2497/Jkt Antara BIdg., 
17th Floor 

JL Medan Merdeka Selatan 17 
JAKARTA-PUSAT 

Tel: 21-344-181 
Telex: BERSAL lA 
A.CS,E,M 

BERCA Indonesia P. T. 
P.O. Box 174/SBY. 
Jl. KuleiNo. 11 
SURABAYA 
TeL 68172 

Telex: 31 146 BERSAL SB 
Cable: BERSAL-SURABAYA 
A ',E,M,P 

IRAQ 

Hewlett-Packard Trading S.A. 

Service Operation 

Al Mansoor City 9B/3/7 

BAGHDAD 

Tel: 551-49-73 

Telex: 212-455 HEPAIRAO IK 

CH,CS 



SALES & SUPPORT OFFICES |T| 

Arranged alphabetically by country 



IRELAND 

Hewlett-Packard Ireland Ltd. 

82/83 Lower Leeson Street 

0UBUN2 

Tel; (1) 60 88 (K) 

Telex: 30439 

A,CH,CM,CS,E,M,P 

CareSac Services LM. 

Klmoreltoad 

Arlme 

omms 

Tel: (01) 351820 
Telex: 30439 
U 

ISRAEL 

fitabn Electronic Instwrnl Lid. 
P.O.BOX 1270 

jemsMJM 91000 

16, Ohaliav SI. 
^lUSALEU 94467 
Tel: 533 221, 553242 
Telex: 25231 AB/PAKRD I 
A 

Beclronics Engineering Division 
Uotoroh Israel LM. 
16 KremenetskI Street 
P.O. Box 25016 
m-Am67S9t 
Tel: 3-338973 
Telex: 33569 MoH IL 
Cable: BASTEL Tel-Aviv 
CH,CU,CS,E,U,P 

ITALY 

Hewlett-Packard ItaHana S.p.A 

Traversa 99C 

Via GUlo PetronI, 19 

1-70124 BARI 

Tel: (080) 41-07-44 

M 

Hewlett-Packard KaHana S.p.A. 

Via Martin LuHier King, 38/111 

1-40132 BOLOGNA 

Tel: (051) 402394 

Telex: 511630 

CH,E,MS 

Hewlett-Packard Italiana S.p.A. 
Via Principe Nicola 43G/C 
1-95126 CATANIA 
Tel: (095)37-10-87 
Telex: 970291 
C,P 

Hewlett-Packard Itallaiia S.p.A. 

Via G. Dl Vlttorio 9 

1-20063 CERNUSCO SUL NAVI6U0 

Tel: (2) 903691 
Telex: 334632 
A,CH,CM,CS,E,lulP,P 
Hewlett-Packard Italiana S.p.A. 
Via Nuova San Rocco a 
Capodimonte, 62/A 
1-80131 NAPLES 
Tel: (081) 7413544 
Telex: 710698 
A,CH,E 

Hewlett-Packard Italiana S.p.A. 
Viale G. Modugno 33 
I-161S6GEN0VAPEGU 

Tel: (010) 68-37-07 
Telex: 215238 
E,C 

Hewlett-Packard Italiana S.p.A. 
Via Tura22a 14 
1-35100 PAOOVA 
Tel: (049) 664888 
Telex: 430315 
A.CH,E.MS 

Hewlett-Packard Italiana S.p.A. 
Viale C. Pavese 340 
1-00144 ROMA 
Tel: (06) 54831 
Telex: 610S14 
A,CH,(»il,CS.E,MS,P* 



Hewlett-Packard Italiana S.p.A. 
Corso Svizzera, 184 

1- 10149 TORINO 
Tel: (01 1)74 4044 
Telex: 221079 
CH,E 

JAPAN 

Yokogawa-Hewlett-Packard Ltd. 

152-1, Onna 

000 ATSUGI, Kanagawa, 243 
Tel: (0462) 28-0451 
CM,C*,E 

Yokogawa-Hewlett-Packard Ltd. 
Towa Buikllng 

2- 3, Kaigan-dori, 2 Cliome Ctuo-ku 
KOBE, 650 

Tel: (078) 392-4791 
C,E 

Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 82 BUg 

3- 4 Tsukuba 
KUMAGAYA, Saitama 360 
Tel: (0485) 24-6563 
CH,Clul,E 

Yokogawa-Hewlett-Packard Ltd. 
Asaiti Shintxjn Daitehi Seimei BkJg. 

4- 7, Hanabata-cho 
KUHAH0T0,860 
Tel: (0963) 54-7311 
CH,E 

Yokogawa-Hewlett-Packard Ltd. 

SItln-Kyoto Center BIdg. 

614, HIgashi-ShlokoJI-clio 

Karasuma-Nishilru 

Shiokoji-dorl, Shinnogyo-ku 

KYOTO, 600 

Tel: 075-343-0921 

CH,E 

Yokogawa-Hewlett-Packard Ltd. 

Mito Mitsui BIdg 

4-73, Sannomaru, 1 Chome 

MtT0,lbaragi310 

Tel: (0292) 25-7470 

CH,CI«I,E 

Yokogawa-HewieltPackard Ltd. 

Sumitomo Seimei 14-9 BMg. 

Meieki-Minami, 2 Cliome 

Nakamura-ku 

NAGOYA, 450 

Tel: (052) 571-5171 

CH,CM,CS,E,lhlS 

Yokogawa-Hewlett-Packard Ltd. 
Chuo BIdg., 

4-20 Nistiinakajima, 5 Chome 

Yodogawa-ku 

OSAKA, 532 

Tel: (06) 304-6021 

Telex: YWOSA 523-3624 

A,CH,CM,CS,E,MP,P* 

Yokogawa-Hewlett-Packard Ltd. 

27-15, Yabe, 1 Chome 

SAGAMIHARA Kanagawa, 229 

Tel: 0427 59-1311 

Yokogawa-Hewlett-Packard Ltd. 

Daikihl Seimei BIdg. 

7-1, Nishi Shinjuku, 2 Chome 

Shinjuku-ku.TOKYO 160 

Tel: 03-348-4611-5 

CH,E 

Yokogawa-Hewlett-Packard Ltd. 
29-21 Takakjo-Hlgashl, 3 Chome 
Suginami-ku TOKYO 168 
Tel: (03) 331-61 11 
Telex: 232-2024 YHPTOK 
A,CH,CM,CS,E,MP,P* 
Yokogawa-Hewlett-Packard Ltd. 
Daitetii Asano Building 
2-8, Odori, 5 Chome 
UTSUNOMIYA, Tochigi 320 
Tel: (0286) 25-7155 
CH,CS,E 



Yokogawa-Hewlett-Packard Ltd. 

Yasuda Seimei Nishiguchi Bklg. 

30-4 Tsuruya-cho, 3 Chome 

Y0K0HAMA221 

Tel: (045) 312-1252 

CH,CM,E 

JORDAN 

Uouasher Cousins Company 
P.O. Box 1387 

Amw 

Tel: 24907, 39907 
Telex: 21456 SABCO JO 
CH,E,M.P 

KENYA 

ACCOM Ltd., kK., Kenya 

P.0.BOX 30070 

NAIROBI 

Tel: 331955 

Telex: 22639 

E,U 

KOREA 

Samsung Electronics Computer 
Division 

76-561 Yeoksam-Dong 
Kvmgnam-Ku 
C.P.O. Box 2775 
SEOUL 

Tel: 555-7555, 555-5447 
Telex: K27364 SAUSAN 
A,CH,CU,CS,E,U,P 

KUWAIT 

AI-KhakXya Trading S Contracting 

P.O. Box830Safat 

KUWAIT 

Tel: 42-4910, 41-1726 
Telex: 22481 Areeg kl 
CH,E,U 

Photo S Cine Equipment 
P.O. Box270Safat 
KUWAIT 

Tel: 42-2846, 42-3801 
Telex: 22247 Uam kl 
P 

LEBANON 

G.M. Dolmat^n 

AchraHeh 

P.O. Box 165. 167 

BEIKUT 

Tel: 290293 

UP'' 

LUXEMBOURG 

Hewlett-Packard Belgium S.A./N.V. 

Blvd de la Wokjwe, 100 

Woiuwedal 

B-1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 

A,CH,CM,CS,E,MP,P 

MALAYSIA 

Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. 

1sl Floor, Bangunan British 
American 

Jalan Semantan, Damansara Heights 

KUALA LUMPUR 23-03 

Tel: 943022 

Telex: MA31011 

A,CH,E,M,P* 

Prolel Engineering 

P.0.B0X 1917 

Lot 6624, Section 64 

23/4 Pending Road 

Kuchkig, SAKAWAK 

Tel: 36299 

Telex: UA 70904 PROTEL 
Cable: PROTELENG 
A,E,U 



MALTA 

PNlip Toledo Ltd 
NolabUe Rd 

Tel: 447 47, 455 86 
Telex: Media m 649 
P 

MEXICO 

Hewlett-Packard Mexicana, S.A. 
de C.V. 

Av. Periferk:o Sur No. 6501 
Tepepan, Xochimiteo 
MEXK;0D.F. 16020 
Tel: 676-4600 

Telex: 17-74-507 HEWPACK MEX 
A,CH,CS,E,MS,P 
Hewlett-Packard Mexicana, S.A. 

de C.V 

Ave. Cotonia del Valle #409 
Col. del Valle 

Municipio de Garza Garcia 

MONTERREY, N.L. 

Tel: 78 42 41 

Telex: 038 410 

CH 

EClSA 

JosS Vasconcelos No. 218 

Col. Condesa Deleg. CuaMinxx: 

MEXICO D.F. 06140 

Tel: 553-1206 

Telex: 17-72755 ECX ME 

M 

MOROCCO 

Dolbeau 

81 rue Karatchi 

CASABUNCA 

Tel: 3041-82, 3068-38 

Telex: 23051, 22822 

E 

Gerep 

2 rue d'AgadIr 

BoitePostale 156 

CASABLANCA 

Tel: 272093, 272095 

Telex: 23 739 

P 

NETHERLANDS 

Hewlett-Packard Nederland B.V. 
Van Heuven Qoedhartiaan 121 
NL 1181KKAMSTELVEEN 

P.O. Box 667 

NL 11 BOAR AMSTELVEEN 

Tel: (020) 47-20-21 

Telex: 13 216 HEPA NL 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard Nederland B.V. 

Bongerd 2 

NL 2906VK CAPELLE, A/D USSEL 
P.O. Box 41 

NL 2900AA CAPEUE, A/0 USSEL 
Tel: (10)51-64-44 
Telex: 21261 HEPAC NL 
A.CH,CS,E 

NEW ZEALAND 

Hewlett-Packard (N.Z.) Ltd. 
169 Manukau Road 
P.O. Box 26-189 
Epsom, AUCKLAND 
Tel: 687-159 

Cable: HEWPACK Auckland 

CH,CM,E,P' 

Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kllbirnie,WEUINGT0N3 
P.O. Box 9443 

Courtenay Place, WELUNGTON 3 
Tel: 877-199 

Cable: HEWPACK Wellington 
CH,CM,E,P 



Northrop instruments S Systems 
Ltd 

369 Khyber Pass Road 

P.O. Box 8602 

AUCKLAND 

Tel: 794-091 

Telex: 60605 

A,M 

Northrop hstimients S Systems 
Ltd 

1 10 MandeviUe SL 
P.O. Box 8388 
CHUSrCHUIKH 
Tel: 486-928 
Telex: 4203 
A,M 

Northrop inslnments S Systems 
Ltd 

Stiffdee House 
85-87 Ghuznee Street 
P.O. Box 2406 
WEUINGTON 
Tel: 850-091 
Telex: NZ 3380 
A,M 

NORTHERN IRELAND 
See United Kingdom 

NORWAY 

Hewlett-Packard Norge A/S 
Foike Bernadottes vei 50 
P.O. Box 3558 

N-5033 FYLUNGSOALEN (Bergen) 
Tel: (05) 16-55-40 
Telex: 16621 hpnas n 
CH,CS,E,MS 

Hewlett-Packard Norge A/S 

dsterndalen 18 

P.O. Box 34 

N-1345 0STERAS 

Tel: (02) 17-11-80 

Telex: 16621 hpnas n 

A,CH,CM,CS,E,M,P 

OMAN 

Khimjil Ramdas 
P.O. Box 19 
MUSCAT 

Tel: 722225, 745601 

Telex: 3289 BROKER MB tiWSCA T 

P 

Suhail S Saud Bahwan 

P.O.Box 169 

MUSCAT 

Tel: 734 201-3 

Telex: 3274 BAHWAN m 

PAKISTAN 

Mjshko S Company Ltd. 
1-B, Street 43 
Sector F-8/1 
ISLAMABAD 
Tel: 26875 

Cable: FEMUS Rawalpindi 
A,E,M 

MJShko S Company Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
KAIIACHI0302 
Tel: 524131, 524132 
Telex: 2894 MUSKO PK 
Cable: COOPERA TOR KaracN 
A,E,M,P' 

PANAMA 

Eleclrdnico Balboa, S.A. 
Calle Samuel Lewis, Ed. Alfa 
Apartado 4929 
PANAMA 5 
Tel: 64-2700 

Telex: 3483 ELECTRON PG 
A,CM,E,M,P 



□ 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



PERU 

Cfa Electro Midica S.A. 
Los Flamencos 145, San Isidro 
Casilla 1030 
UlU 1 

Tel: 41-4325, 41-3703 
Telex: Pub. Booth 25X)6 
CU,E,U.P 

PHILIPPINES 

The (Mne Advanced Systems 
Corporation 

Rico House, Amorsolo Cor. Herrera 
Street 

Legaspl ViHage, UakaV 
P.O. Box 1510 
Metro lumu 

Tel: 85-35-81, 85-34-91, 85-32-21 
Telex: 3274 ONLINE 
A,CH,CS,E,M 

Electronic Speclalsts and 

Proponents Inc. 

690-B Epifank) de los Santos 

Avenue 

Cubao, OUaONdTr 

P.O. Box 2649 Manila 

Tel: 98-96-81, 98-96-82, 98-96-83 

Telex: 400 18, 42000 ITT GLOBE 

MACKAY BOOTH 

P 

PORTUGAL 

Mum^ter 

Intercambk) MuncXal de ComSrdo 

S.A.R.L. 

P.O. Box 2761 

Ai/eryda Antonio Augusta de Aguiar 
138 

P-uaON 

Tel: (19) 53-21-31, 53-21-37 
Telex: 16691 munterp 
M 

SoqiMca 

Av.da Liber dade, 220-2 
1298 USBOA Codex 
Tel: 58 21 81/2/3 
Telex: 13316 SABASA 
P 

Telectra-Empresa TScnIca de 

Eqt0mentos EUclrlcos SARL. 

fiia Rodrigo da Fonseca 103 

P.O. Box 2531 

P-USBON 1 

Tel: (19) 68-60-72 

Telex: 12598 

CH,CS,E,P 

PUERTO RICO 

Hewlett-Packard Puerto Rico 

P.O. Box 4407 

CAROUNA, Puerto Rico 00628 

Calle 272 Edificio 203 

Urb. Country Club 

RIO PIEDRAS, Puerto Rico 

Tel: (809) 762-7255 

A,CH,CS 

QATAR 

Conputearbia 
P.O. Box 2750 
DOHA 

Tel: 883555 

Telex: 4806 CHPARB 

P 

Eastern Technical Services 

P.CBox 4747 

DOHA 

Tel: 329 993 

Telex: 4156 EASTEC DH 



Nasser Tradng i Contracting 

P.O.Box 1563 

DOHA 

Tel: 22170, 23539 
Telex: 4439 NASSER DH 
M 

SAUDI ARABIA 

Modem Electronic EstabSshment 

Hewlett-Packard Divlskm 

P.O. Box 281 

Thuobah 

AL-KHOBAF 

Tel: 864-46 78 

Telex: 671 106 imKEK SJ 

Cable: ELECTA AL-KHOBAR 

CH,CS,E,M,P 

Modem Electronic Establishment 

Hewlett-Packard Division 

P.O. Box 1228 

Redec Plaza, 6th Fk>or 

XDDAH 

Tel: 644 38 48 

Telex: 4027 12 FARNAS SJ 

Cable: ELECTA JEDDAH 

CH,CS,E,M,P 

Modem Electronic Establishment 
Hewlett-Packard Divlskm 
P.0.Box2728 
RtYADH 

Tel: 491-97 15, 491-63 87 
Telex: 202049 MEERYD SJ 
CH,CS,E,M,P 

SCOTLAND 

See United Kingdom 

SINGAPORE 

hIewlett-Packard Singapore (Sales) 
Pte. Ltd. 

P.O. Box 58 Alexandra Post Offk:e 

SINGAPORE, 9115 

6tli Floor, Inchcape House 

450-452 Alexandra Road 

SINGAPORE 0511 

Tel: 631788 

Telex: HPSGSO RS 34209 
Cable: HEWPACK, Singapore 
A,CH,CS,E,MS,P 
Dynamar Inlemalkmal Ltd. 
Unit 05-11 Block 6 
Kolam Ayer Inckjstrial Estate 
WtGAPORE 1334 
Tel: 747-6188 
Telex: RS 26283 
CM 

SOUTH AFRICA 

Hewlett-Packard So Afrk:a (Ply.) 
Ltd. 

P.O. Box 120 

Howard Place CAPE PROVINCE 7450 
Pine Park Center, Forest Drive, 

PInelands 

CAPE PR0VII«CE 7405 

Tel: 53-7954 

Telex: 57-20006 

A,CH,CM,E,MS,P 

Hewlett-Packard So Africa (Ply.) 

Ltd. 

P.O. Box 37099 
92 Overport Drive 
DURBAN 4067 

Tel: 28-4178,28-4179,28-4110 

Telex: 6-22954 

CH,CM 



Hewlett-Packard So Africa (Ply.) 
Ltd. 

6 Linton Arcade 
511 Cape Road 
Linton Grange 
PORT ELIZABETH 6001 
Tel: 041-302148 
CH 

Hewlett-Packard So Africa (Ry.) 
Ltd. P.CBox 33345 
Qlenstantia 0010 TRANSVAAL 
Isl Floor East 

Constanlla Park Rklge Shopping 
Centre 

Constanlla Park 
PRHORIA 

Tel: 982043 
Telex: 32163 
CH,E 

Hewlett-Packard So Africa (Ply.) 
Ltd. 

Private Bag Wendywood 
SANDTON 2144 
Tel: 802-5111, 802-5125 
Telex: 4-20877 

Cable: HEWPACK Johannesburg 
A,CH,Clyl,CS,E,MS,P 

SPAIN 

Hewlett-Packard Espaflola S.A. 

Calle Entenza, 321 

E-BAflCELONA 29 

Tel: 322.24.51, 321.73.54 

Telex: 52603 hpbee 

A,CH,CS,E,MS,P 

Hewlett-Packard Espaflola S.A. 

Calle San Vicente S/No 

Edificio Albia II 

E-BILBAO 1 

Tei: 423.83.06 

A,CH,E,MS 

Hewlett-Packard Espaflola S.A. 

Crta. de la Corufia, Km. 16, 400 

Las Rozas 

E-MADRID 

Tel: (1)637.00.11 

CH,CS,M 

Hewlett-Packard Espaflola S.A. 

Avda. S. Francisco Javier, S/no 

Planta 10. Edificio Seville 2, 

E-SEVILU 5 

Tel: 64.44.54 

Telex: 72933 

A,CS,MS,P 

Hewlett-Packard Espaflola S.A. 
Calle Ramon Qordlllo, 1 (Entlo.3) 
E-VALENCIA 10 
Tel: 361-1354 
CH,P 

SWEDEN 

Hewlett-Packard Sverige AB 

Sunnanvagen 14K 

S-22226 LUND 

Tel: (046) 13-69-79 

Telex: (854) 17886 (via Spinga 

office) 

CH 

Hewlett-Packard Sverige AB 

Vastra VIntergalan 9 

S-70344 OREBRO 

Tel: (19) 10-48-80 

Telex: (854) 17886 (via Sp&nga 

offk;e) 

CH 



Hewlett-Packard Sverige AB 
Skalholtsgatan 9, KIsta 
Box 19 

S-16393 SPAnGA 

Tel: (08) 750-2000 

Telex: (854) 17886 

A,CH,CM,CS,E,MS,P 

Hewlett-Packard Sverige AB 

FrStalllsgatan 30 

S-42132 VASTRA-FROLUNDA 

Tel: (031)49-09-50 

Telex: (854) 17886 (via SpSnga 

office) 

CH,E,P 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

Clarastrasse 12 

CH-4058 BASLE 

Tei: (61) 33-59-20 

A 

Hewlett-Packard (Schweiz) AG 
7, rue du Bois-du-Lan 
Case Postaie 365 
CH-1217IIErRIN 1 
Tel: (0041) 22-83-11-11 
Telex:27333 HPAG CH 
CH,CM,CS 

Hewlett-Packard (Schweiz) AG 

Allmend 2 

CH-8967 WIDEN 

Tel: (0041) 57 31 21 11 

Telex: 53933 hpag ch 

Cable: HPAG CH 

A,CH,CM,CS,E,MS,P 

SYRIA 

General Electronic Inc. 

Nuri Basha P.O. Box 5781 

DAMASCUS 

Tei: 33-24-87 

Telex: 11216iTIKAL SY 

Cable: ELECTROBOR DAMASCUS 

E 

ktdde East Electronics 
Place Azmi 
P.CBox 2308 
DAMASCUS 

Tel: 334592 

Telex: 1 1304 SATACO SY 
M,P 

TAIWAN 

Hewlett-Packard Far East Ltd. 
Kaohslung Office 

2/F 68-2, Chung Cheng 3rd Road 
KAOHSIUNG 

Tel: 241-2318, 261-3253 
CH,CS,E 

Hewlett-Packard Far East Ltd. 
Taiwan Branch 
5th Floor 

205 Tun Hwa North Road 
TAIPEI 

Tel: (02)712-0404 

Cable:HEVI/PACK Taipei 

A,CH,CM,CS,E,M,P 

ingiih Trading Co. 

3rd Floor, 7Jen-AIRoad, Sec. 2 

TAIPEI too 

Tel: (02) 3948191 

Cable: INGL»i TAIPEI 

A 



THAILAND 

Unimesa 

30 Patpong Ave., Surlwong 
BANGKOK 5 

Tel: 235-5727 

Telex: 84439 Simonco TH 

Cable: IMMESA Bangkok 

A,CH,CS,E,M 

Bangkok Business Equpment Ltd. 

5/5-6 Dejo Road 

BANGKOK 

Tel: 234-8670, 234-8671 
Telex: 87669-BEOUPT TH 
Cable: 8USI0UPT Bangkok 
P 

TRINIDAD & TOBAGO 

Caribbean Telecoms Ltd. 

50/ A Jernin^m Avenue 

P.O. Box 732 

POHT-OF-SPAIN 

Tel: 62-44213, 62-44214 

Telex: 235,272 HUGCO WG 

CM,E,M,P 

TUNISIA 

Tunisia Electronique 

31 Avenue de la Liberie 
TUNIS 

Tei: 280-144 
E,P 

Corema 

1 ter. Av. de Carthage 
TUNIS 

Tei: 253-821 

Telex: 12319 CABAM TN 

M 

TURKEY 

Teknim Company Ltd. 

Iran Caddesi No. 7 

Kavaklldere. ANKARA 

Tel: 275800 

Telex: 42155 TKNM TR 

E 

E.M.A. 

Medina Eldem Sokak No. 4 1/6 

Yuksei Caddesi 

ANKARA 

Tel: 175 622 

M 

UNITED ARAB EMIRATES 

Emitac Ltd. 
P.O. Box 1641 
SHARJAH 

Tel: 354121, 354123 
Telex: 68136 Emitac Sh 
CH,CS,E,M,P 

UNITED KINGDOM 

GREAT BRITAIN 

Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
ALTRINCHAH 
Chesire WA14 1NU 
Tel: (061) 928-6422 
Telex: 668068 
A,CH,CS,E,M 
Hewlett-Packard Ltd. 
Oakfleld House, Oakfleld Grove 
Clifton 

BRISTOL BS8 2BN, Avon 
Tei: (027) 38606 
Telex: 444302 
CH,M,P 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



GREAT BRITAIN (Cont'd) 

Hewlett-Packard Ltd. 
Fourier House 
257-263 High Street 
LONDON COLNEV 
Herts., AL2 1HA, SI. Allwns 
Tel: (0727) 24400 
Telex: 1-8952716 
CH,CS,E 

Hewlett-Pacltard Ltd. 
Quadrangle 
106-118 Station Road 
REDMU, Surrey 
Tel: (0737) 68655 
Telex: 947234 
CH,CS,E 

Hewlett-Packard Ltd. 

Avon House 

435 Stratford Road 

SHIRLEY, Sollhul 

West Mkllands B90 4BL 

Tel: (021) 745 8800 

Telex: 339105 

CH 

Hewlett-Packard Ltd. 
West End House 41 
High Street, West End 
SOUTHAMPTON 
Hampshire SOS 3D0 
Tel: (703) 886767 
Telex: 477138 
CH 

Hewlett-Packard Ltd. 
King Street Lane 
WNNERSH, Wokingham 
Berkshire RG 11 5AR 
Tel: (0734) 784774 
Telex: 847178 
A,CH,E,M 

Hewlett-Packard Ltd. 
Nine Mile Ride 
WOKINGHAM 

Berkshire, 3RQ11 3LL 
Tel: 3446 3100 
Telex: 84-88-05 
CH,CS,E 

NORTHERN IRELAND 

Cardiac S&vices Company 
95A Finaghy Road South 
BELFAST BT 10 OBY 
Tel: (0232) 625-566 
Telex: 747626 
U 

SCOTLAND 

Hewlelt-Packard Ltd. 
SOUTH OUEENSFERRY 
West Lothian, EH30 OGT 
Tel: (031) 3311188 
Telex: 72682 
A,CH,CM,CS,E,M 

UNITED STATES 

Alabama 

Hewlett-Packard Co. 

P.O. Box 7000 

8290 Whitestxjrg Drive, S.E. 

HUNTSVILLE, AL 35802 

Tel: (205) 830-2000 

CH,Cli/l,CS,E,M* 

Arizona 

Hewlett-Packard Co. 
8080 Point Parkway West 
PHOENIX, AZ 85044 
Tel: (602) 273-8000 
A,CH.CM.CS,E,I«IS 
Hewlett-Packard Co. 
2424 East Aragon Road 
TUCSON, AZ 85706 
Tel: (602) 889-4631 
CH,E,MS** 



California 

Hewlett-Packard Co. 
99 South Hill Dr. 
4BRISBANE, CA 94005 
Tel: (415) 330-2500 
CH,CS 

Hewlett-Packard Co. 

7621 Canoga Avenue 

CANOGAPAMCCA 91304 

Tel: (213) 702-8363 

A,CH,CS,E,P 

Hewlett-Packard Co. 

P.O. Box 7830 (93747) 

5060 E. Clinton Avenue, Suite 102 

FRESNO, CA 93727 

Tel: (209) 252-9652 

CH,CS,MS 

Hewlett-Packard Co. 
P.O. Box 4230 
1430 East Orangethorpe 
FULLERTON, CA 92631 
Tel: (714) 870-1000 
CH,CM,CS,E,MP 
Hewlett-Packard Co. 
320 S. Kellogg, Suite B 
GOLETA, CA 931 17 
Tel: (805) 967-3405 
CH 

Hewlett-Packard Co. 
5400 W. Rosecrans Boulevard 
UWNDALE, CA 90260 
P.O. Box 92105 
LOS ANGELES, CA 90009 
Tel: (213) 970-7500 
Telex: 910-325-6608 
CH,CM,CS,MP 
Hewlett-Packard Co. 
3200 Hiilview Avenue 
PALO ALTO, CA 94304 
Tel: (415)857-8000 
CH,CS,E 

Hewlett-Packard Co. 

P.O. Box 15976 (95813) 

4244 So. Market Court, Suite A 

SACRAMENTO, CA 95834 

Tel: (916)929-7222 

A*,CH,CS,E,MS 

Hewlett-Packard Co. 

9606 Aero Drive 

P.O. Box 23333 SAN DIEGO, CA 

92123 

Tel: (619) 279-3200 
CH,CM,CS,E,MP 
Hewlett-Packard Co. 
2305 Camino Ramon "C" 
SAN RAMON, CA 94583 
Tei: (415) 838-5900 
CH.CS 

Hewlett-Packard Co. 
P.O. Box 4230 
Fullerlon, CA 92631 
363 Brookholkiw Drive 
SANTA ANA, CA 92705 
Tel: (714) 641-0977 
A,CH,CM,CS,MP 
Hewlelt-Packard Co. 
3003 Scott Boulevard 
SANTA CLARA, CA 95050 
Tel: (408) 988-7000 
Teiex: 910-338-0586 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
5703 Corsa Avenue 
WESTUKE VILU6E, CA 91362 
Tel: (213) 706-6800 
E*,CH*,CS* 



Colorado 

Hewlett-Packard Co. 
24 Inverness Place, East 
ENGLEWOOD, CO 80112 
Tei: (303) 771-3455 
Teiex: 910-935-0785 
A,CH,CM,CS,E,MS 

Connecticut 

Hewlett-Packard Co. 

47 Barnes Industrial Road South 

P.O. Box 5007 

WALLINGFORD, CT 06492 

Tel: (203) 265-7801 

A,CH,CM,CS,E,MS 

Florida 

Hewlett-Packard Co. 

P.O. 80X24210(33307) 

2901 N.W. 62nd Street 

FORT LAUDERDALE, PL 33309 

Tel: (305) 973-2600 

CH,CS,E,MP 

Hewlelt-Packard Co. 

P.O. Box 13910 

6177 Lake Ellenor Drive 

ORLANDO, PL 32809 

Tel: (305) 859-2900 

A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 

5750B N. Hoover Blvd., Suite 123 

TAMPA, FL 33614 

Tel: (813) 884-3282 

A*,CH,CM,CS,E*,M* 

Georgia 

Hewlett-Packard Co. 
P.O. Box 105005 
30348 ATLANTA,GA 
2000 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 
Telex: 810-766-4890 
A,CH,CM,CS,E,MP 

Hawaii 

Hewlett-Packard Co. 
Kawaiahao Piaza, Suite 190 
567 South King Street 
HONOLULU, HI 96813 
Tel: (808) 526-1555 
A,CH,E,MS 

Illinois 

Hewlett-Packard Co. 
P.O. Box 1607 
304 Eklorado Road 
BL0OMINGT0N,IL 61701 
Tel: (309) 662-94 11 
CH,MS" 

Hewlett-Packard Co. 
1100 31st Street, Suite 100 
OOlVNERS GROVE, IL 60515 
Tel: (312) 960-5760 
CH,CS 

Hewlett-Packard Co. 
5201 Toilview Drive 
ROLUNG MEADOWS, IL 60008 
Tel: (312) 255-9800 
Telex: 910-687-1066 
A,CH,CM,CS,E,MP 

Indiana 

Hewlett-Packard Co. 

P.O. Box 50807 

7301 No. Shadeland Avenue 

INDIANAPOUS, IN 46250 

Tei: (317)842-1000 

A,CH,CM,CS,E,MS 



Iowa 

Hewiell-Packard Co. 
1776 22nd Street, Suite 1 
WEST DES MOINES, lA 50262 
Tei: (515) 224-1435 
CH,MS** 

Hewlett-Packard Co. 
2415 Heinz Road 
IOWA CITY, lA 52240 
Tel: (319) 351-1020 
CH,E*,MS 

Kansas 

Hewlett-Packard Co. 
7804 East Funston Road 
Suite 203 
WICHITA, KA 67207 
Tel: (316) 684-8491 
CH 

Kentucky 

Hewiell-Packard Co. 
10300 Linn Station Road 
Suite 100 

LOUISVILLE, KY 40223 
Tel: (502) 426-0100 
A,CH,CS,MS 

Louisiana 

Hewlett-Packard Co. 
P.O. Box 1449 
KENNER, LA 70063 
160 James Drive East 
ST. ROSE, LA 70087 
Tei: (504) 467-4100 
A,CH,CS,E,MS 

Maryland 

Hewiell-Packard Co. 
3701 Koppers Street 
BALTIMORE, Md. 21227 
Tel: (301) 644-5800 
Telex: 710-862-1943 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301)948-6370 
A,CH,CM,CS,E,MP 

Massachusetts 

Hewlelt-Packard Co. 
32 Hartwell Avenue 
LEXINGTON, MA 02173 
Tei: (617)861-8960 
A,CH,CM,CS,E,MP 

Michigan 

Hewlett-Packard Co. 
23855 Research Drive 
FARMINGTON HIUS, Ml 48024 
Tel: (313) 476-6400 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
4326 Cascade Road S.E. 
GRAND RAPIDS, Ml 49506 
Tel: (616) 957-1970 
CH,CS,MS 

Hewlett-Packard Co. 
1771 W. Big Beaver Road 
TROY, Ml 48084 
Tel: (313) 643-6474 
CH,CS 

Minnesota 

Hewlett-Packard Co. 
2025 W. Larpenteur Ave. 
ST. PAUL, MN 551 13 
Tei: (612)644-1100 
A,CH,CM,CS,E,MP 



Missouri 

Hewlett-Packard Co. 
11131 Colorado Avenue 
KANSASCITY, MO 64137 
Tel: (816) 763-8000 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
13001 Hoiienberg Drive 
BRIDGETON, MO 63044 
Tel: (314) 344-5100 
A,CH,CS,E,MP 

Nebraska 

Hewlett-Packard 

10824 Old Mill Rd., Suite 3 

OMAHA, NE 68154 

Tel: (402) 334-1813 

CM,MS 

New Jersey 

Hewlett-Packard Co. 
W120 Century Road 
PARAMUS, NJ 07652 
Tei: (201)265-5000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
60 New England Av. West 
PISCATAWAY, NJ 08854 
Tel: (201)981-1199 
A,CH,CM,CS,E 

New Mexico 

Hewlett-Packard Co. 
P.O. Box 11634(87192) 
11300LomasBlvd.,N.E. 
ALBUQUERQUE, NM 87112 
Tel: (505) 292-1330 
CH,CS,E,MS 

New York 

Hewlett-Packard Co. 
Computer Drive South 
ALBANY, NY 12205 
Tel: (518) 458-1550 
Telex: 710-444-4691 
A,CH,E,MS 
Hewlett-Packard Co. 
P.O. Box AC 
9600 Main Street 
CLARENCE, NY 14031 
Tel: (716) 759-8621 
CH 

Hewlett-Packard Co. 
200 Cross Keys Office Park 
FAIRPORT, NY 14450 
Tel: (716) 223-9950 
CH,CM,CS,E,MS 
Hewlett-Packard Co. 
7641 Henry Clay Blvd. 
LIVERPOOL, NY 13088 
Tel: (315) 451-1820 
A,CH,CM,E,MS 
Hewlett-Packard Co. 
No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8lh Avenue 
MANHATTAN NY 10001 
Tel: (212) 971-0800 
CH,CS,E-,M* 
Hewlett-Packard Co. 
250 Westchester Avenue 
WHITE PLAINS, NY 10604 
Tei: (914) 328-0884 
CM,CH,CS,E 
Hewlett-Packard Co. 
3 Crossways Park West 
WOODBURY, NY 11797 
Tel: (516)921-0300 
Telex: 510-221-2183 
A,CH,CM,CS,E,MS 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



UNITED STATES (Cont'd) 

North Carolina 

Hewlett-Packard Co. 
P.O. Box 26500 (27420) 
5605 Roanne Way 
GREENSBORO, NC 27409 
Tel: (919) 852-1800 
A,CH,CM,CS,E,MS 

Ohio 

hIewlett-Packard Co. 
9920 Carver Road 
CINCINNATI, OH 45242 
Tel; (513)891-9870 
CH,CS,MS 

Hewlett-Packard Co. 
16500 Sprague Road 
CLEVEI^ND, OH 44130 
Tel: (216) 243-7300 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
962 Crupper Ave. 
COI^MBUS, OH 43229 
Tel: (614) 436-1041 
CH,CM,CS,E* 
Hewlett-Packard Co. 
P.O. Box 280 
330 Progress Rd. 
DAYTON, OH 45449 
Tel: (513) 859-8202 
A,CH,CM,E*,MS 

Oklahoma 

Hewlett-Packard Co. 
P.O. Box 75609 (73147) 
304 N. Meridian, Suite A 
3 

OKU^HOMA CITY, OK 73107 
Tel: (405) 946-9499 
A*,CH,E*,MS 
Hewlett-Packard Co. 
3840 S. 103rd E. Avenue 
Logan Building, Suite 100 
TULSA, OK 74145 
Tel: (918) 665-3300 
A**,CH,CS,M* 

Oregon 

Hewlett-Packard Co. 
9255 S. W. Pioneer Court 
WILSONVILLE, OR 97070 
Tel: (503) 682-8000 
A,CH,CS,E*,MS 

Pennsylvania 

Hewlett-Packard Co. 
1021 8tti Avenue 
KING OF PRUSSIA, PA 19046 
Tel: (215) 265-7000 
A,CH,CM,CS,E,MP 
Hewielt-Packard Co. 
1 1 1 Zeta Drive 
PITTSBURGH, PA 15238 
Tel: (412) 782-0400 
A,CH,CS,E,MP 

South Carolina 

Hewlett-Packard Co. 
P.O. Box 21708 (29221) 
Brookside Park, Suite 122 
1 Harbison Way 
COLUMBIA, SC 29210 
Tel: (803) 732-0400 
CH,E,MS 

Tennessee 

Hewlett-Packard Co. 
3070 Directors Row 
MEMPHIS, TN 38131 
Tel: (901) 346-8370 
A,CH,MS 



Texas 

Hewlett-Packard Co. 
Suite C- 110 
4171 Nortt) Mesa 
EL PASO, TX 79902 
Tel: (915) 533-3555 
CH,E*,MS** 
Hewlett-Packard Co. 
P.O. Box 42816 (77042) 
10535 Harwin Street 
HOUSTON, TX 77036 
Tel: (713) 776-6400 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
P.O. Box 1270 
930 E. Camptiell Rd. 
RICHARDSON, TX 75080 
Tel; (214) 231-6101 
A,CH,CM,CS,E,MP 
Hewielt-Packard Co. 
P.O. Box 32993 (78216) 
1020 Central Parkway South 
SAN ANTONIO, TX 78232 
Tel: (512) 494-9336 
CH,CS,E,MS 

Utah 

Hewlett-Packard Co. 
P.O. Box 26626 (84126) 
3530 W. 2100 South 
SALTLAKECITY,UT 84119 
Tel: (801)974-1700 
A,CH,CS,E,MS 

Virginia 

Hewlett-Packard Co. 
P.O. Box 9669 (23228) 
RICHMOND, Va. 23228 
4305 Cox Road 
GLENALLEN,Va. 23060 
Tel: (804) 747-7750 
A,CH,CS,E,MS 

Washington 

Hewielt-Packard Co. 
15815 S.E. 37th Street 
BEaEVUE, WA 98006 
Tel: (206) 643-4000 
A,CH,CM.CS,E,MP 
Hewlett-Packard Co. 
Suite A 

708 North Argonne Road 
SPOKANE, WA 99206 
Tel: (509) 922-7000 
CH,CS 

West Virginia 

Hewlett-Packard Co. 

P.O. Box 4297 

4604 MacCorkle Ave., S.E. 

CHARLESTON, WV 25304 

Tel: (304) 925-0492 

A,MS 

Wisconsin 

Hewlett-Packard Co. 
150 S. Sunny Slope Road 
BROOKFIELD, Wl 53005 
Tel: (414) 784-8800 
A,CH,CS,E*,MP 



URUGUAY 

Pablo Ferrando S.A.C. e I. 
Avenida llalia 2877 
Casilla de Correo 370 
MomEvmo 

Tel: 80-2588 

Telex: PiMIc Booth 901 

A.CU.EM 

VENEZUELA 

Hewlett-Packard de Venezuela C.A. 

3A Transversal Los Ruices Norte 

Edificio Segre 

Apartado 50933 

CARACAS 1071 

Tel: 239-4133 

Telex: 25146 HEWPACK 

A,CH,CS,E,MS,P 

Hewlett-Packard de Venezuela C.A. 

Calle-72-Entre 3H Y 3Y, No.3H-40 

Edificio Ada-Evelyn, Local B 

Apartado 2646 

MARACAIBO, Estado Zulia 

Tel: (061) 80.304 

C,E* 

Hewlett-Packard de Venezuela C.A. 

Calle Vargas Rondon 

Edificio Seguros Carabobo, Piso 10 

VALENCIA 

Tel:(041) 51 385 

CH,CS,P 

Colimodio S.A. 

Este 2 ■ Sur 21 No. 148 

Apartado 1053 

CARACAS 1010 

Tel: 571-3511 

Telex: 21529 COLUODIO 

U 

ZIMBABWE 

Field Technical Sales 
45 Kelvin Road, North 
P.B. 3458 
SAUSBUm 
Tel: 705231 
Telex: 4-122 RH 
C,EM,P 



HEADQUARTERS 
OFFICES 

if there is no sales office listed for 
your area, contact one of these 
headquarters offices. 

NORTH/CENTRAL 
AFRICA 

Hewlett-Packard S.A. 

7 Rue du Bois-du-Lan 

CM- 1217 MEYRIN 1, Switzerland 

Tel: (022) 83 12 12 

Telex: 27835 hpse 

Cable: HEWPACKSA Geneve 

ASIA 

Hewlett-Packard Asia Ltd. 
6th Floor, Sun Hung Kai Centre 
30 Harbour Rd. 
G.P.O. Box 795 
HONG KONG 
Tel: 5-832 3211 
Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 

CANADA 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
HISSISSAU6A, Ontario L4V 1M8 
Tel: (416) 678-9430 
Telex: 610-492-4246 

EASTERN EUROPE 

Hewlett-Packard Ges.nn.b.h. 

Lieblgasse 1 

P.O.Box 72 

A- 1222 VIENNA, Austria 

Tel: (222) 2365110 

Telex: 1 3 4425 HEPA A 

NORTHERN EUROPE 

Hewielt-Packard S.A. 
Uilenstede 475 
NL-1183AGAMSTELVEEN 
The Netherlands 
P.O.Box 999 
NL-1180AZAMSTELVEEN 
The Netherlands 
Tel: 20 437771 

OTHER EUROPE 

Hewlett-Packard S.A. 

7 rue du Bois-du-Lan 

CH-1217 MEYRIN 1, Switzerland 

Tel: (022) 83 1212 

Telex: 27835 hpse 

Cable: HEWPACKSA Geneve 

■MEDITERRANEAN AND 
MIDDLE EAST 

Hewlett-Packard S.A. 

Mediterranean and Middle East 

Operations 

Atrina Centre 

32 Kifissias Ave. 

Maroussi, ATHENS, Greece 

Tel: 682 88 11 

Telex: 21-6588 HPAT GR 

Cable: HEWPACKSA Athens 

EASTERN USA 

Hewlett-Packard Co. 
4 Choke Cherry Road 
Rockvilla, MD 20850 
Tel: (301) 258-2000 

MIDWESTERN USA 

Hewlett-Packard Co. 
5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 



SOUTHERN USA 

Hewlett-Packard Co. 
P.O. Box 105005 
450 Interstate N. Parkway 
ATLANTA, GA 30339 
Tel: (404) 955-1500 

WESTERN USA 

Hewlett-Packard Co. 
3939 Lankershim Blvd. 
LOS ANGELES, CA 91604 
Tel; (213) 877-1282 

OTHER INTERNATIONAL 
AREAS 

Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 
Tel: (415) 857-1501 
Telex: 034-8300 
Cable: HEWPACK 
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